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INTRODUCTION

Vageteble ofls, both eMble sad non-edible
play & vitol ryole in the Indien BOEIHOMY o é};&m from
thelr use &3 & @wkmé madiux, wvagotable oils are
extansively used in the manufacture of venespati,
mergarine, %0eps, cosmetics, lubricsnts, glycsrine ete.
In Indis vegetsble oils are emtyscted from oll seads
1ike gmum@mﬁ, coktonsesd, .mafwm, sunflower, soysboan
and castor, out of which the grestost e@m@iﬁaﬁ@ in il
production comes from groundnut (92K) £6llowed z;;y- cotLon-
soad (15%) nd musterd iiﬁ%‘b %&t remeining part of the
annual vegetzble oil production s&gﬂiﬁfzamﬂ? eones from

other crops like coconut and oil palm.

| In India the ennual demend for vegetable oil
far exceeds its production. The annusl deficit between
the demend and production of vagétable oll in India ‘i»sa
placed excund 1.8 million/tonnes. This deficit is
expected to increase even upte 7 milliion tonues by
2000 A.D. This deficit csnnct be anode wm& from the

various ©il sesd orops currently grown.




In Kerala coconut i the mejor oil producing
crop. Unfortunstely due to the oot (wilt) and ether
disnasce ﬁhalau% praﬁu&%ﬁam~haa come ﬁéwn considerably.
A1l sttempts to check the diseases heve not borne ruit
& Far. “vwmtﬁﬁugm t@@ Stotes of Temil haﬁwa Rﬁxa@%aka
and Andnra Predesh have tsken up cmc@aut cnltivatian,

@v@rall ?ieﬁugﬁ a& oll pxmﬁucﬁian in am@im iz mot bright,

‘ To compansate the ahc:tﬁali. restricted cuantitles
@% pulm oil and gonchue @12 aﬁﬁ,bmimgvimpﬁrteﬂ intﬂ india,
avery yeer. oven with these imports the demend of |
vmg@%eble oli & so high that the prices have gone up
considersbly. Q@ﬁaaat‘@ilvis.imﬁmzt@é meinly from 3ri:haaka

&ﬁa palm oll from Maloysis.

Of the known il yisléats; oil palm (Blasis
ggiheasis} Cops éhé iiat wiﬁh ﬁ“ﬁz@ﬁﬁcti@n g@tﬁnﬁiﬁl of
six o sight tonnes of 0Ll per h@ctarﬂ per yegr and hane&
it iz =2 y@t@n@iﬁl alternative to other oil seed crops. |
Under iaﬁian conditiong aieo, the cil palm renka first in
oil production { 3000-5000 kg of oil par hegters per year)
folloved by coconut {11090 to iéﬁ@'hg); ground nut
{600-2000 kg) and scyabaen (400-600 kgd. Thersfore, o4l
palm is considered to he aapaﬁle of reducing the Aeficit
in edible oil in the country. The imported palm oil wes




well accepted by the consumers snd this has prompted
| th@l@a?@rnmﬁnﬁ o Tey iaxg@ scale euitivéticn of oll palm,

In the u&&i@ﬂ aisk trick of R&vaz&, oil g&lm in
grown in sbout 4&@9 %@¢%@§&&, in the plentations of
Gil Pelm Indie Limited, loosted at Yercor, Chithare and
K@latﬁuﬁuzh£¢ The meﬁsﬁvﬁaV§iﬁ§maﬁﬁ Corporation has
‘hrmgght 1300 hactares tndsr oil pelm in Aademen and Hiccbar
"&aiﬁaﬁéﬁ Twenty £ive hewteress sach heve heen planted ﬁ&%&
oil paim, 2t the CPCRI Rexeaych Centre st Falode and the
f&éﬁ ©f the State Agricultursl @a&&rtmanﬁ.at'%é&ﬁupazha.
The porformance of the oil palm in sll these arees hos
proved prowising. Some oll palm plantations at Yergor are
15 yﬁaés old and ari producing &h&ut 3006 ¢o 5000 kg of oll
per hectere per year, UWith the recent introduetion of a

poliineting sgest Blodubius comoronica, the yield is fest

increasing end is expected 0 Qo even upte 5 to 6 toanes
or soove 6f oll per hegkare per yesr. A good mensgement -
>‘@§‘th® plontations will slszo &dd much tovards lncreased

production.

&t pr%s@nt‘aﬁly vaxy little informetion is
avaizamie aa,tha ﬁatxitionai status of the oil pale qrgwiﬁg

sofils and alse the nutzient &&nﬁen& of tha-paim»lﬁaﬁ tissue,




The present lonvestigotion was teken up in ﬁﬁﬁ'ﬁil pals
plezitstion of oil palm indla 47D atiﬁtmaéx,.ﬁnilen district
'-amd alze in plantations of the CPCRI Reseocrch Gtatien

. &t Paleds, %&iva&d#&m digtrict with a view to studying the
vericus sspects of oil @%&m\nuﬁﬁitiaﬁ and il paiwm growing
soils. rﬁhé §rsswﬁt investigetion was aimed at @gﬁ&ﬁlisﬁing
correlation betweent- | |

/

1. Aga of palme snd nutriont concentration
in leasves.
2. Age of fronds snd nutrient concentraion
in leaves. _
3. Butrient m&ﬁt@aﬁvmﬁ soil) and leef concentration.
4. Boil putrisnt content sad nutrient concsntrstion
in different fronds.

5, Yield &nd lsaf nutrisnt concentration.
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REVIEE OF LITERATURE

Like any other crop, oil pelm requires rotionsl

menuring for obtaining higher aﬁ&.stshiliseﬁ yiaid. Feor
& pPropst ap;xéia&l of olant nutrition in oil palwm, lsef
analysis ha# beﬁn‘aec@gﬁ@§ az & vslusble gulde. Several
workers have~c&riiﬁa,@ut,xaaeaxah in oil palm nutrition
and its tartilizﬁr raguiremsnts in relation to soll end

- climetle conditions obteining in the majox oil palm gsowing
countries. (May, 1956 Brosshert, 1957: Rosenguist, 1963
Hew and Ry, 196@3 é&&a@aﬁar-at«ﬁlg 10708 Hew et al., 319737
Tan, 31973 ﬁarx&ﬂé and Plggot, 1973: Turner and Cwillbanks,
19747 Poster and Cheng, 1976 snd Hertley. 1977).

Investigeticns have revesled thet leaf nuirient
levels are influencad by meny factors,such as soils
(Coulisr, 1958; ﬁéxtla?ﬁ 1977, Hg, 1872), fertiliser
appiication (ﬁarxxaﬁﬂana Plggot, 1973}, age of pelme {Ochs

Cand @1ivén, 19762 ra&atér end Chang, 1977%e), vegetative
growth (Lo, Chen, Goh and Gerdén, 1973) and climstic
factors, including rainfell €8milés and Chapas, 1963f
Smilde and Leyrite, 19632 ﬁg'aaé ﬁhaﬁb@e, 1966; Hartineauw,
Knacht and Ramechendren, 1969; Hartley, 1977; Gchs and
_ﬂ-wf»@1i§£§, 1976 Forster and Chang, 319778, 1977b).




2.1 ﬁabxient;rﬁmavai by oil pelm |

Several resesychers like ?wz&é%m (19553, Tinker
and Smilde {1953}, Ny Rlaw Koe (1968} znd Ollasguier et =l.
(1970) hsve estimatesd the puirient reguizement of oll palm.

%&evnuﬁx&@nt(xﬁmavalf'amﬁﬁt&iag £o Tinker end
smilde (1963) was 0.63, 0,10, 0.38 and 0.28 kg of &, B, K
and Mg per pelm rsspectively vheress in Malaysis the
_ nutxiﬁn@#mémaval was found to be 0.%3, ﬁﬁﬁ?,.ﬁgﬁﬁ and
$.19 k@ﬂeﬁ B, P, Kgﬁﬂﬂ~ﬁg gax'?ﬁiﬁ]ﬂx@m-a*hacﬁ@ra.gar yesy
"rangﬁeg&vely Ng {1970). The nutrient removal of oll palm
has bosn sssessed and found to @afaﬁaé, V20 3$a9¢_i3.$
and 10.0 kg of B, P, K, Ca ond 6y respectively (Ollegnier
at al., 1970). ‘ |

; %iﬁsz éné Emilde (1363) have worked cut the
B, B, K end Mg reculrements of oil pelm plzntations in.
Ei@axia.?iﬁi@iﬂg 9.6 tonnes of Srosh ﬁx@&ﬁ‘h&aaﬁ&gﬁ@u/y@axw
They found the same te be 0.20, 0,04, 0.23 #nd 0.03 ky/
palin/yesy respesctively. Uodsr Halaysisn @@ﬁéiﬁianﬁ the
sene was found to be 0.49, .08, 0.63 &nd 0.14 kg/palim/year

(g end Thambos, 1966) for & plankstion y&@&ﬁing 24 4/ha.

>

2.2 Effact OF age of pslms on conegentystion of
nutrisnts in leaf :

For disgunostic purposes, leal enslvels csn be

sucoessiully epplisd iﬂ,yar@nnial eraps whare gesponss to




£nrﬁili&¢§§ will e slower (Hertley, 1877). Lea? anslysis
in oil palm hos bsen zccepted &8 a relisbls gulde for
m&imﬁmi&&@@a of adwguate plint nutrition. The evaliable
liteveturs on tha effecct of age of polms on nutrient

G@ﬂ@%ﬂﬁxﬁtiﬂn of l&aﬁ hag 3@5ﬂ reviawaa,

2.2l ﬁiﬁz&g&n -

Hitrogen plays no smell xole in sontrolling the
growth end fruiting of odl palm., XNitrogen 19 comeonly
required for repid growth of oll palm §%nz%z@y, 19779 .

R@Sﬁn@uiat-fﬁﬁﬁﬁ) reported & bigher rata of 1o0f
ﬁzﬁﬁnckign sl esy ;mctaaaﬁ in the npurder of leaves pey palm
&2 & rasult of iﬂ@rngsﬁﬁ nitrogen applicaticon. ﬁ&varél-
suthors like Sy (1963), Vender Vosssn (1970), Sreen (1972
and Tan (1976) heve elso got positive fesponses €o nitrogen

sppllcation im the yield of il palm.

A Prevot end Ollagnier (1959) havé found en im&zﬁaa@'
:in lezE ﬁitﬁ@g&n eﬁﬂtant‘by'nitréqam ﬁarti&izaﬁ$ga.“
ﬁllrgniar at @1,, 3%?6 heva rep@rﬁ@é thet 1@&£ ﬁ&tﬁ@g@ﬂ
inereesss frem 3¢3§ to 2o 7@ pey cent by nitrxogan ﬁﬁ@liﬁ@ti@ﬂu
warrieﬁ'aaﬁ Piggat {1573) ciaim to have found a bigh
a@me@mtgmﬁi@n of tissue nitrogen &m,ﬁﬁxtiliméa.pl@taw
hecording ﬁg hertisy (1977} nitrogen &ﬁplieﬁtﬁma,inexﬁazaa

ieaf nltrogan.




Prevot and @’S.lagﬁiﬁx? {1959) hove found tﬁat: vhen

© leat level of nittagem has basn raised to 2.70 per cent
tmra exisw . paaitivﬁ corralation between potassium
ievels end yield, Bull (1964; obsexved 2n increase in yield
when the leef nitrogen mntant was reised te 2.7 pex cent.
Forde et al, {196%) exbmineﬁ KYegsonses 4o g&&i& st & leaf
nitrogen level aﬁ»ﬁgé pexr cent. Ollagnier et al, (1870)
‘have Zound en yield an@feéaﬁ of over 50 éar cent when the
Zmaf nitrogen canemwaatim way x*aiztﬂ fram 2.3 20 2.7

pey a‘cant.i Ressonses to nltrogsn m also obtsined in pales
whars m leag xx%xwm x:mmm were 2bout 2.6 wm eout
(Umax Akhmr et 31.. 19753.

- In vest Afgica Bmehg tl%&) iaasa found & ﬁa}.l in

© lest mtmqm content with the age of palms. Sachy - (1965)

. elso. mbmtwﬁ thet loaﬁ nitrogen amjmmé in a l&naax way
-aecmeuing by ahcm&; 9.@21 per cent fox mcxy unit incresse

in thu wa eﬁ palmg.

Hg Siew Kea (1968} has 'ame o the wr:éiuai&an that
: iut‘ nitrogen gmze:mily diminishas with as}vaming age.

. Ascording %0 Ten {iﬁ?m leef nitmgem 1&%1 tends to e!wli.ns

with incressing age of the palm. & decline in tht leef ‘
niex@gqﬁ 1e\‘v‘a3. il aavwee in aga wes -ohsm:ma #lso hy
. Poater end Chang {1976} » -




/

Enocht at al. 619??3 ﬁava @%ﬁﬁzwéﬂ ﬁh&ﬁ lazd
ﬁitﬁ&@@ﬁ &ﬂﬁgaas@s in 2 iia@@s way with a&vaa&a iﬁ &ﬁ@ of
pelns. Linaf miﬁxsgwn goes é@@@ %y &kant 0015 pey aaaﬁ ﬁ@x

every unit imersmee in the sge of the pales.

2:2.3 Fhosphorus

texhaire (1968) regords phosphorus menuring 85 the
plvot of oll palm cultivations ﬁaaﬁxﬁiﬂg o ﬁiiagﬁaét et ak.
£1970) phwagﬁ@xud iz sseential for full @K@ﬁ@ﬁ“&@ﬁ of

ﬁﬂ&li*ﬁﬁivﬁ Qhaxactmzﬁ &ﬂ ol gaim.

Porde st 8de (1565) have found thet phosphorua
application helps to inczesss phosphosus eontent of tissues.
wepsher and Piggot (1973) have obsepved 1ov tlesse phosphorus

eontent when phosphorus fersilizers wepa not applied.

2ull (25064) hes shserved an ineresss in yvield when
tﬁax& wéa,%&@hﬁﬁ»a@ﬁm@ﬁﬁ'@ﬁ jeaf phosphorug in the rasge @f_
0,16 to 0.17 per cent. Forde ot 8l. (i@é%i have Sound
yi%lﬁ incressy dus tﬁ joaf mhuﬁﬁhﬁgﬁﬁ sround & c%aﬁ%ﬁ%ﬁ@%&@ﬁ
of 0.147 per cent. Ollsgnier et &i, iiﬁ?ﬁi hﬁ?@ SOEN
yaspohse o @h@s@%@fag,aﬁ%y'wﬁem tiasus phosphorus CONEOnR
sraticn is i@iﬂﬂ@ %ﬁ 8 iﬁ@ﬁk higher them B+15 por cont.s
'ﬁapavta of yicld Snorsuse mﬁ ﬂuﬁ&t 32 por cenk by an iﬂ%ﬁ@aaa

 An lesf phogphoras 18 z@gaxh%ﬁ by Gpean (iﬁ?ﬁﬁ, Yoster ond
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Chang (1976) 4n H&iayaim i'uva e’laim& y:lem %&é‘rmh

of one mnm/ha by an ﬁ.xaﬁuas‘ in phssghama 1&;%1 by
771,&63 to ﬁgﬂ% zwr e«fant. M waﬁmt tmsa ﬁmﬁima Rechy
ﬁ.@ﬁ?} fould not vei: any immasz in yi&lé with an incresse

in ‘the phawh@ms cz@nt:ant ai hwes. .

Bachy {1965) ham' _%ﬁiﬁﬁ thet the leef phosphorus
content decresses with an -iﬂéﬁiuﬁ in. ‘thé -t@'éf'éﬁ ﬁha paﬁmﬁ
at mr:tam ‘plmaaﬁ marut the apgmmim »zmz}a ws mucwﬁ st
Bome other places. Bt @m&mn. leaf pheuphums irmrt«ucﬁ
by about 0.001 per ‘gent :m? mraa:y urilt increese :L,., the sge
- of ;mimm while st ?@m;_ phesphorus contant decrassed w‘;th

sge of g&lmz’s»‘ '.

A daamase m iouf @ﬁmpmm& mzrzmm: with mamaxa
in ags of palms has been chyerved by Hg &tw Ko tmssh 3
A sieiler ‘tendency hss been aezticec! by g ond Chesh (1269),
" alas, ‘&&n {1973} 1s of the view thet no © consistant pettern

is evidm:t betwa&m leaf ph@s;;?scxus ee‘szzt@n‘t amnd 2ge of palag.

Za twnty @rmw em@mt&& by Foster apﬁ (:mng
(zms;, B dacﬁ.me of leaf giz@mm}ms with oye has been found
. on the as:@gstal acile of West Melaysie.. %mrc}i&g to Knecht
and Remechondren {187 l»a.é;ﬁ phosphorus is low ﬁﬁ& srretic

in young palms of 3 to 4 yeurs. In Zestate 4, there was &
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tendancy for leaf P €0 dscrease with age of ';‘mirg#’ upto
abeut 16 years and then to increase. Housver, in Estebes II
and II1I, 0o consiatent pattorn has mrgad betwean laaﬂ

: _g;hmgm@m stetus and ege of polng. .
2423 Rotassium
'ﬁim?;met et al. {1970} are of %npﬁ,ni@n that
potassiun is the critical olement in the menuring of il
palms end have ascerteiced its requirsment snd ies 'ﬂanﬁiﬁiﬁiﬁy
under varying situations. m:ﬂay {1577} cmzsi&erl potassium

& tha nost cormenly rnczuim& slmxm in oil zmlm

Wagrier snd Mggmi‘; izwa‘; have found very low
levels of leat potass.m:a ifz. the absence of potapaium
fartilizers. - He hm nam& an incresss in tissue wmmtxaﬁie}n

. 0f potessivm mrsly &s?a.an m& was n,p;@l-ma; N

?xﬁmt mﬁ %}ilmmcz £19%9) exrs of tht epinim that
when la&ﬁ p@t@mw& &a‘mi ie more then 1 mn: c&a&. «mm is
significent ;m! g}ﬁs&.t_iﬁe ;mrxa&ntien bestweat miizmgcn snd -
‘yield, Ochs (1965) has found that yisld increasesby ¢ to
12 per ‘e&zﬁt for svery gain of Del per cent s«ﬁ '_gsmsaim ‘
laval in thw lest. Hé has shown that ir;iﬁld! Aecraases |
;tinaarly am the lwf lowal of pmﬁaaai&a gans mz,m; ,ﬂ.a
aptﬁ.mms cenvﬁntratian. ?@t‘*ﬁ& et 8l u@&s) have t&gatﬁeﬁ
: y&em improvement &f individual ,mlms with a lsef potassium

content by 1.20 per cent,
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 Baghy (1989) end Warrier snd Figgov (1973)
mm algo obtained inai'eau& yield, when 1#3‘:@ ;gcuuiw, '
was incressed. o |

Oliagnier et .a;z,, {1970} bave shown that the

geaponse of potossiom is very clossly uam with
‘potesslum copcentration in the lesf, éwﬁéﬁmﬁg when
this level is below eritieal level, VFostsr end Cheng (1976}
in Malaysia heve got an yield .mg:;ma&a of ane l%nm resh
Fealt mmh/ﬁu_ by an incraese in. ﬁnwg lavel of potassiom
bY 0.05 €0 0.08 per cent.

in West Afiicz, Dachy (1964) has found & deeline
4n poteseium content with age in eil thrse localities he
‘has {overtigetsd, Another study nade Ly Bachy (1968}

'r;wéalmi that lesf putassium decrsasad in 3 nmm: way with
maézwig in sge of pelm, Luas @émmﬁ;m decreased at the

rete of 0,08 per cont per unit incresse in the ags of palm.

Ny Siew iﬁﬂa (1588} cbaerved et 1osf ;;smuaizﬁ
.c‘meésstmum i;@mmﬂns deciined with sdvencing age,
'I‘m {1973) also hes observad @ decroese in tissus potissium
concentraticon with increase in age. In twenty wml,a/ |
underteken by Foster and Chang (1976} there wka no dacline
in potassium levels with increasing age. Enecht and

Razacheniras (1977) heve found that lesf potassium decressss
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ine iiﬁa&xfway w&tﬁ imﬁraaa& in age aﬁ g&imaq aéaf
potesgiun is @@rerally high in young - ﬁeims of 3 to & yeaxs‘
.&@mﬁ_gat&aﬁiwm.iﬁ 1®wet-ﬁar'@alms above 30 yeors.
Sgeording to them 1@@& gmtﬁaaiam decreeses at the rate of

0,019 nEr a@nt for avexy uniﬁ increase in the sge of palms,

24‘266 . Galeium

Literetuze svalleble on celcium putrition of oil _
palin 12 very few. ﬁ@wavéﬁ, one rocent experiment conducted
- at the United Flentsticns in Halayzia sﬁaws that there is
an increase in yield to the axtent of 10 per cent @8 &
result of applicetion 65 celeium {(Hartiey, 1977). BSut
seloiun ﬁ@tt&&iﬂ&tﬁ@ﬂ has not shown &ﬁ?‘@ffﬁﬁt o nit:@gen,
phosphorus and magaaaium c@nﬂantxati@n in the leaf. ﬁ&uaver,
& &aaxa«aa,iﬁ ieef potassium énd sn im&:@aae in ;aaﬁ=éa;¢ium

has bagn noticed.

- Bachy (1965) hes reported thet lesf celeium
‘ﬂear&a@aw in a 1inaar manner vith the &ncrﬂasa in age of
palm, Leaf aﬁlcium SRowWD a,éacreaaa oF ﬁ.@@ﬁ per cent “ar
svery unit incresss ip sge of pelms, Ky Slew Zee (1968)
haz chsexrved a general decline in csleium concentretion of
tigsues with increasing sge. iﬁ'twénﬁy trisls c@%éﬂetéd Ey
Poster ond Ghaag ﬁi??ﬁ) a decline in leef calcium aith age

hau besn &aaarvaa on the cossbal splils in hﬁst Ma&avni&a
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Cn the ﬂ@ﬁtﬁ@f?§_ﬁnﬁ¢hﬁ-&ﬂ6 Rém&ehéméz&n £3977)
 h&v@:§@mm@:gﬁaﬁ unlike l=af pitrogen ond potassium, lest
eelotun Ancroases in & lipezer way with the sge of psalims.
The leaf @@l@iﬂﬁ.ﬁ§@W@ﬁ an lnoresso of about 0.010 %o

£.012 per cent for @yaxy ﬁﬁi@ ineresge Ain the age of palms.

Zedal rﬁﬂgﬂﬁéiﬂﬁ

Hagnesiun &3 yiconstituent of chlorophyll hes =
vexy importent snd significont role to play in the physiclogy
and yield of oil palm. |

Breure end Rosenguist (1876) have raported thet
frond production in 641 palm haa-ina:aaseagbyiﬁagnﬁaiam
ehlogide sppliceticn. Ten {(1976) haes chrarved & greaster

punbay of aborted Bunches at high levels @ﬁfmagn&aium@

Tisld improvemsnt raesuliing from spplicetion of
magnesivwe o deflcient paims has besn obssrved b?'?axw€§a
{1955} in Kw@ry~éaa§ﬁ.,-$&na {1962) hes ﬁaanﬁ-wgégamaas-ﬁ@x
B.42 kg My %eé per palm. ﬁxg@ximéntﬁ on young pelms in |
 Peru have revealed thet magnesivm chloride epplication

incrssses the yield esignificently Denlel snd Ochs (1975).

Chan and Rajerstenam (1976) hove reported that Mg
tends to lncreese leef N. Similorly, spplicstion éﬁ g

gives only minimal decresss in lesf ¥, ‘There is no incrouse
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in the fresh Fruit Buugh @@:'ﬁalm when there 13 an
incresse in the leef Mg content. They heve further noted
' that there 13 no response to megnesium if the leaf levels

are in excsss of 0.20 te 0.22 per cent.,

Eé viaat Africa, Bachy (1264) hes émﬁn& a8 é&eliﬁe
in megnesive content of pelm with sdvance in Bge. According
to Bachy (1965) leaf megnesium decreases in @ linear way
with Ancreese in ths age of palms. The laaf Mg shows &
decrause of shout 0.014 per cent for every wnit increoass of
the &ge wﬁlﬁalm@@‘,ﬁg~$&&w ¥as (1968) hes slso observed e
- general decline lu leef megnesium concentretion with inerease
in the agé of palnm. Tan (1973} elso cbhsezved & similex

tendienay.

Iin twéﬁty triale carti@é out by ?oa*ér ané ﬂh&nq
{1976} & declins with age hes baﬁn noticed for l@aﬁ megnasivm
cﬂ the coagtal scils of w&&t.ﬁalaysiag gnaanu and
Ramachandrsn {1977} heve rsportad that leef magnesium

deercsses in & linesr way upte 16 years of ago.
2.3 Dffect of frond ege on tissus concentration

The vorieticns in the nutrient content of the frond,

aecmzﬁing » 458 wenk ars reviswed hare.
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" .iﬁgﬁgﬁﬁgﬁﬁéﬁﬂ b}g‘ %ﬁ&iﬁ&éﬁ@f émi @%&?@i& giﬁ%ﬁ o
ﬁ*zg ?E&i’fwﬁi@’iﬁ in. miﬁmﬁm, z%mgzmms, Q@mmimg mlciw

weﬁ ﬁ%gzwﬁiw a@mﬁmﬁs ww& the aging of i;%m ma«ﬁ ha%

_' reverled that amiﬁ@ of the leaf’ mm&w in %‘;ﬁ immﬁshmwﬁ |
An B P oand ﬁ: Band 8n mrieﬁ*m@t in calcium. mﬁﬁﬁ :Ee:ﬁwﬁh

annual m‘:ﬁwt §msﬁ3 gives ﬁz@ resulis @SJ g 2 mmamg

en m@m@\sm v&m&t&m 40 iaﬁaﬁ m@ﬁmms ip %4 W, 25 and 33.
- The mmﬁ rﬁvwla *&hﬁ's‘{: tm l@@ﬁ %‘* 4 &mﬁ iﬁ@ ﬁeaza&ms with

.~ frond age while Cs ﬁmmﬁam*

Brosshert izﬁﬁﬁé iws mf*@mm% & Mx@m ip K content
) in lama with the i,mxamt in the age of t?m iwﬁi In - .
ms@mt of a,saﬁ mwms&m, f@%@ result is m%m: izz::ﬁrmésm%i
jwm reauiit @bkmir% ﬁy hifs ﬁhﬁﬂﬁ& %&miz the xm%;m between K

m& ﬁg w@&ma wi.t%‘% the. mmam in tha azg&a i:%ﬁ‘ the ;‘mwf #

| Prevot and %:z?:amts:za i:&%‘@ﬁ} chiserve tmst m&mr@i alement levels
»vairy ‘with ﬁ;’ﬁa mnk Of the im@; the B mﬁﬁ;ﬁﬁt ﬁn@%mw ‘
fxom 1st o 9m sz @nd. thﬁtaa%ﬁw Aimi ﬁiwh@ﬂ; m& t%a&i; eaf ' .;, |
P &mﬁ % 1@?&},& %awa&m %M}.ats %éné € mﬁ ?»zg ewt&aﬁ ﬁﬁezwmg "
On the other hond ﬁ'a..ig;mx wad mhzmizm ﬂs‘@ @em&mw@zw

g iaﬁawxaﬁwﬁ: of i:h&z z*émk @f ’%::‘Em igef.

mﬁlw {3;%33 ﬁﬁtﬁtx‘?&ﬁ a dmm&m :&n ® content
| ;wi%;h the immam in age of ‘the lmsf. 3’3% al% fzwwm that
:&.ﬁ@ %:atwmﬁ ® and i%@ é@ﬁzmawé» with i;ha iﬁcﬁxs&aﬁa in the




- Aye @5’&&%‘1@@§5 But ia,resgéct of lwaf My the results
axa~z$3$“a$ﬁuisténﬁ,',%xgarﬁﬁan& conducted by Pravot and
Baghy {1962) on coconut sbout thé nutrient veristicn in
_desf numbers 1, 6, 11, 16, 2ivand 26 of palime of some age
indicates that le@f-ﬁ@.svinvériahiy containSthe highisa

B @ﬁﬂ&@&ﬁw ﬁ\mnﬁ K deeseese from leaf Hosl to 24, wharess

-k end Hg incr@&ﬁat

A study of the leaf mivegel composition by Smilds
‘and Chapas (1963) on leaf nusbers 1, 17 &nd 25 reveals
that the 8, P, X, Ca and My contents are signifigently

 infiuenced by age.

Bagchy (1966) has observed o genersl decline in K
gﬁni@nt and incresse £3 €3'¢é§tent with théaﬁncrea&a in the
aye. of the leaf in ﬁél&mbia and Evnzyiﬁgaaﬁa Studles
conducted by By et el, iiaeaﬁ on ﬁh@Aﬁﬁﬂt&&ﬁ‘@f B, Mn, Cu,
en and Fe in leeflets of mature Bara ﬁil’gﬁlﬁa‘iﬁ Halaye
anhow %hat«CQﬁﬂﬁﬁfﬁétiﬂn gtaﬂiénta for Cu and Sn decline
with frond ege, wherses there iz an increase in Mo end Yo

content.

Rejaratnam (19%3) hes obsarved thet leof Mg content
declines with the age ef‘the isaf. An inveatigstion during
the pericd 19%9/686 by Bull .v (1360) shows & genersl decline

©f Py K ond Mg concentration with the sgeing of the leaf,
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Studies copducted by Kg and Tan (1574} en the vuri&@iea
in autxient concentration of lzaf nunbars 1, 8, 17, 28
ﬁﬁu%ﬂﬂ a gww@ra& deeline in N, ¥, K, Hg, &u and Zn Q&nt@ﬁﬁ
‘#nd en xna*aa&e 1ﬁ calcium concentrution with fscreese in

frond age.
2,4 Boil ﬁﬂtxiant-anaiysis and palm nutrltion

Emﬁicaﬁimna of the txamandéug‘variatinn in the
ﬁ?&ilmhility of soil} natrlants &re evident from the diffsrsnt
responses reported on the epplication of major nutrient
Eerti&izérga Sinca sigoificant responses to fertilizer
eddition have been racorded so freguantly, it may bs expected
thet steong corvslations exiot betwaen soil nmtziﬁﬁﬁ content

and the contints of these elamsnta in the pelm snd its vield.

?xeﬁ@mﬁ and Urglas {1952) have cbaerved that a
response €O o potoasium faxtii¢zes?ggaﬁ be expected when soil 4
aveilable potessium levsl Ls below 8.1 me, Irevot and
Siller (16%58) and Tinker snd 2ibodh (1959) heve noticed a
reletionahip between Magnesium dueficlency symptoms end the
water soluble guil content of this element &ni&ﬁrie&.

Tinker snd Zikoh (1952) heve found s significent reletdcnship

batween potassium mole frection (Exch.K) and yie1d.
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In Dshemey, Cchs (1965) also has found o simiia:
rrl&tianah&p hatwagﬁ ewcn&nga%le potegsium in the top
20 em of zoll and L@ﬁﬁ,@@tma@ium. Vhen potessium in leaf
numbay 17 wes 9.9 ger cent, soll potessium level wes
shout 0.2 me. UYhereas the leef potsssium was as low &s

0.3 4o 0.5 per cent when the soil potsasium wss agound 0.1 me.

Cehs (1965} and Forde ot ol. (1965) heve reported
that yiala is-mnrﬁ-azgnmly raleted to godil povassium
lavels then those within the f@iiag& ﬁh&ﬂ sthex nutri@nta
are in g@aﬂ 3upgiy, Bome correlation has Tvaan f@unﬁ by
Mollagasepd (1971) botueen scil phosphorus content and both
vield and levels of %hia element in lesf tissuss, The
position of potassium is less clesr becouse of ths contra-
4 ﬁimtﬁxy rasults obtsined, whilst in Mzlaysis migﬂl“i@&mt
gorrelation is found betwesn auia_@atﬁaaium end itz levelas
in lesves but not with yield. Walker and Melsted (1971)
have onsarvaed eértékaﬁiﬁn batweon év&izabié poll phosphorus

#nd the queﬂtity applied through ﬁartiiixazﬁ,

ﬁaix,‘ J, {(1981) hes @bmﬁxV®a that lesf N ls
correlated with soil nitxcg@n, goil phogphoerus and soil
potassiun contents, He hss also oheerved thet the s@il.
pitrogen, phosphorus snd potsssive contants are pésitively

correlated with leaf phosphorsus content., Hext to scil
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-phosphorus c@n&mnt. the 1waﬁ‘y$t@saium content is more
a&rela&éé with other fectors such a3 soil nitrogen,

§h@£g%mruﬁ end potassium, aalaiﬁm content of the lesf is
goan &@!t@lﬁﬁ&ﬂ @mly”@its &@il contants of nitrag@ﬂ and

potassium vhereas Ts content @b_aﬁil»éass 8Ot Biow eny

relationship wigh-l@ag'@almiwm&

%ﬁﬁrﬂﬁaxe. £ﬁ ge&ar&l, i& w&u&i eppaay that soil

- analysis is A less saiﬁﬁbla.matnad for tha detection of
autx&amﬁ @aﬁéﬁimﬁ&i&a»tn B the technizue of leaf analysis
Busy, (1966} . - Hs&ev@r, with improved technicues and greator -
understsnding of the iﬁh&ﬁk&lﬁtwﬂﬂﬂhip between seil nutrient
vetatug ﬁ@&ga@i&lly of vir@in solls) and thet of the paln,
1t.wight well prove puossible in future to use & copbination
aﬁ a@iz and &eaﬁ*an@Ayaig in ﬁ@gmulmtin@ fertilizer progremmes

according to Hg and Thamboo (1966).

2.5 Optioum notriont levels

‘Because of interaction between gne nutrient end
another snd thot betwesn nutrientz and the snvironment,
éﬁa»pxmaisa detarsinstion of the optimal level for sach
nutrient glement under & wide renge ﬂﬁiaﬁﬁﬁitiﬁﬂ& is renderes
a.vwgg formidible ﬁ&ﬂkg Scnae of the sugyestsed criﬁical*
lavels for &atﬁx@,w&img, gxyxawaeﬁ &3 perxcentega on dry

mattsr basls in frond 17 ere as follews.
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1. Nitrogen -  Afzies - 2.50 (Provot and Gllagnier, 1956
A T w&z&gwiar &% ﬁi' {‘g?aé
«  Malaysis - 2,80 Jecob and U* K“iz (1963)
2. Fhosphorus - Afzics - @wiﬁ‘ﬁxév&% and @1&&@%&&: (1956}
- S | Giisgoier (1959)
ﬁ?l@?mia;“_@*gﬂ Jscob and Wex Kull (1963)
3. POLERSIUN | - Afyics - 1.0 Forde ot al. (1955}

7 o Ulisgnier st 2l (1970}
= Malsysis - 1,0 &&ﬁﬁhweéﬁ,ﬁ@x Fall (ﬁ%ﬁS?
;%, Hugnesium -~ Afriga - 0.24 Ollagnier et al, {1979}
= Meloysia - 0.24 Jeoodb snd Uox Kull (1963)
5. Celelum  « Africe = 0,60 Provet and Ollagnier (19&6}
| | Ollegnier et al. (1970)
- Hslayais = 9,70 ﬂﬁg@b end Yax Hull (1963)

Cptine iﬁx'miﬁéﬁnutxi@nt alemonts axae wézy
imperfactly known. fha ?@11&wing ﬁualiakmﬁ figures would
@@y%&& to be thoge most comnonly found iﬂ fiﬁﬁﬁ 17 in P
huh thoey 4o nub ves&#&&xily iﬁ@iu%ﬁa aither optimel saval&

or tha figures xw&i@&t&mg dﬁ?&@&ﬁnay.

1. »3?@ - 18 ppw sﬁgas,énﬁ‘ﬁﬁx Hull ii@ﬁsi
: $5-@ U ppm Rosinguist {19686)
a; ﬁéﬁﬁaz'* 5_§QMQ%WQ§ §ﬂ§‘3@£fEﬁli {1963}
. 15 -~ 208 prw @65&'%&15& {1%5&35'
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Critical levels fos ﬁitzzﬂgﬁm, potasalom and
caleius corresponding to different sges hive besn suggestsd

by Knooht and Ramechandypasn {1977).

 Bye in yesr 5 10 15 - 20 25 30
%N 2.78 2,68 2.59 2,49  2.40 2,30
% X 1.32  2.22 -1.33 1,03 - D.84 . 0.84
% Ca 0,52 0.57 5.63 0.68 B.74  G.19
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MATORIALS AND METHODS '

3.1  Locetion

_ - The oil paim plantutions of the 011 Palm Indias
LID, a joint v$ntu:a'mﬁ'ﬁhevaavarnmegg-éf’inﬁia and
Covernmont of Kerslae wers uﬁiiismé:faf‘the.invusﬁig&tienﬁf'
The oil pelm plantetion et Bheratipurem, Anchal in Cuilon
district end the plantation at CPCRI Research Ststion at
P&lod@ in wxiéandrum district were chosen. The estate
liea at 9° ﬂarth latitude end 76° Bast iengitude. The arcas
receive an annual rainﬁa&l of 1370 to 3300 wmm. The rainfell

is falrliy ﬁistxibuﬁeﬁ,th:augnaut a period streotcehing frém

| mid April & Nevembet. The temperature normally veries

ftﬁm.l9”€ to 38°C.
3,2 Crouvping history

The sxea was under reserve forest prior to |
converaieon inte ol palﬁ plaﬁt&ﬂiﬁﬁm,lfhe area was Qlénﬁea
during the years 1971, 1573, 1978, 1977, 1979 end 1983
as a ?haseﬁ progremne and therefore ﬁxees of various age
groups were avellable foxr investigat ions. The paims are
@lanﬁaé.alang the contour at & distance of 9 m with a stend
of 130 to 135 palms per hectere. When the investlgations
.ﬁeg& started in 1966 the oldest plantation was 1% yesrs.

i
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3.3 Topography and soil

Most of the srea is 0ﬁ'un§ulat&ng natura comprising
alightly to modegatsly sloping &e&r&in»with somewhat level
valleys in baﬁwe@ng The pelm growth is very healthy and
luxugiént‘iﬂ the ?al&aya.‘ The surface of the aéi; is
gravelly with rock outerops scatterad profusely. The colour

of the surfece soil is very derk.
3.4011 ‘I’he oil ?alm

The oil palm (Elseis guineensis Jeca.) ecmmercially
grewn in Afgice, Eguatorial Em@xica, and South fDest Asis
- belongs to the sub family Cocoidese (@mrlay, 197&3 The oil |
palm 4o unbrenched and monoscious, gr@ws %o & height of
20 €0 30 matraa-gnétlives~upta 280 years. %ha'ze@t.sygtﬁm
consists of primeries and 3eaandaxiésv The majority of
ropts ﬁa‘fgané in the top 15 ¢m of the soil wie& the main
ean@aﬁtrati@n near the trunk and the secondsry eancenﬁsatieﬁ )
1.5 to 2&§ metros frowm the base. Leaves are produged in
zpiral succession from the mﬁxiﬁﬁeme Crown congists of
40 to 45 open leaves at & times. Fifteen to twenty five
ieaves &xé'praﬁuc&@,&nnuaily. The lesves unfuril ot ﬁhé
rate of &bsut twa‘pez;mﬁnth and the life of & mature lesf
afﬁ%r unfurling ic zmbout 2 yoIrs. ‘Enflaxeacemaa geeéhes

the centgal spear stege in two yaérs end a further 9 €0 10
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months are requirsd for flowering and enthesis, Bach

. flower primoréium is & potentiel producer of mele end

. femele Orgens. buﬁ Qne.r&maiﬁs'tﬁﬁimenﬁafy ené the other
'deve§apa into a male @# fomale :nflaxsacaaﬁeal Th@’num&@x _
of &uncﬁhs per palm is ﬁapenﬁeﬁt upon the nunmber of

leaves and algo én the numﬁe: of infleorescence reaching
naturity ﬁith@uu abortion. The @@ﬁi@ﬁ'fxam sex differen~
tiaztion to antbesis i@vﬁbcuﬁ two years. The 3ex‘ratie ia"
partly determined by genatic»factor& and partly by
clinctic and other environmentel camﬁitimms,at,ﬁh@ time -

. of mex differentistion. The oll palm is exoss_@silinataﬁf
- ﬁale f1e§exa-hegin to open fiam the base of the apikﬁlaﬁ' .
© and &ll the flowers in an inflorescence usually apéntwithin Eo
. tﬁe ﬁ@yﬁ._4ﬁléWQring=b@gina at the base of the female
infl@rescmvce~abd'all~the “iewers.open wit%in 24 hourso
The time toksn from flcwa:iag to harvmstiﬁﬁ i 5 to &
months. Buneh failure- is uan&lly higher when thexe is &
high sex ratio ond when a large punbes of inflerescence

hes set fzuits.
3:_ 4-2 ‘faxiety
 There are two varieties of oi} paimSviz. Duras

spd Pipifers. & hybrid nemed Teépera is cultivated in the

estats ang the stuﬁien‘were made on this hybrid cxop.
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'L‘h@‘ soed material was imported from fﬁﬁalayaia. The Tenera
.has‘a mesocary c&nt&nt of 65 to 95 per cent of fibre and
is dark in e@léur_ It haes ﬁi@hez sex ratio and praﬁuggs
larger bupches than Dura. '

3.5 Age groups of pelms investigated

The studies wéxe made in the g&anﬁatiéﬁ at
Bheratipursm on the oll palms planted during the followilng

years.

i, Group I « 1971 planting ~ 4. Group IV - 1977 plenting
2, Group II - 1973 plenting 5. Group V - 1979 planting
3. Group I1I ~ 1975 planting 6. Group Vi - 1985 plenting

The semplos from the beoring palms end non-bearing

palme were collected durdng 1986. - >
3.6 Collaction of leaf semples

Por collection of leaf samples the stondard leaf
sampling procedure as dssariL06 by Chapman and Gray (1949)
waa followed, The leaZ semples from the 17¢h £rond were
collected to assess the nutrient variaﬁica with respect'to
different age groups. Leaf samples from the ist, 9th, 174h,
- 25¢H end 33zd were elso collected from Seven yeor old

plentations from th@ same locaetion o éssess the variation
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In nutrient status with raspect to maturity~af leaves in

different rhnk Of fraﬁﬂs.
B.6.1 'Iﬁenﬁiﬁieati@n Gﬁ frénéa

Fronds in ke oil palm greéw in a spiral formation.
They sre srranged eithsr in a'left handed epirel or in &
‘right hended spiral®, Im the case of a ‘left hended
spiral' the course of é@iral will run from high left to low
right and in a "right hended 3@15&1"ﬁhe?apirel will trace
8 course from high right to low 19ft; '?ha firstufrwmﬁ will
be at the apex of one of the ateep spiral paths and is
classifled as frond 1. It may be noted that as one approaches
the centre of the crown, the path of the syizal becomes
aifficult to follow. Having identified frond 1, in the cese
of & 'left handed palm' the sampler should ook back down
the frond 1'a§ixal and slightly to the right, in order to
identify frond 9, further down the spirsl and agsin slightly
to the right will be frond 17, and still further down the
3@1:&1 and 8130 slightly to the right are the fronds 25 and 33,
in the cage of a ‘right handed paim® the sanpler should
rap@at the sema procedure except moving slightly to the 1eft.
&3 @ ﬁuzther cress check, 9amglexﬁghqu1d note that frond 17
will_hé positioned in siregicn half wéyfbétwean the apex of

the erown gnd the ripe bunbhes. Fronds 9, 17, 26 =nd 33 can
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be identified essily in relation to frond 1 due to the
fact that in.any-givgn ﬁt&@ﬁ spirel, these fronds appesr
after on intervol of © fxaaﬁc in tazms of chronolegiceal

growth. In essengs, a whax‘ is ceﬂ@riﬁaﬁ of B fronds.
3.6+2 Lesf sanpling procedurs

Twelve palms from each sge group viz. 15, 13, 11,
9, 7 and 3 were selected and spocifie frond from eéach polm
was cut down. The samples were collected between 7 a.m.

and 11 a.m.

Six lsaflots from éach aide of th& miﬁd1a portion
. of the rachis vere tékag with ﬁhé hélé'ef a8 clean ¥nife
&nd the 1aaf1ats were thoroughly clssned with damp cotton
wool, The midribs and merginel 2 mm aﬁaa of the laminze
were poemoved. MNiddle porticn of the'lamimaé conglsting

of 26 -« 30 ém wes tékeﬂ-an&'withia 48 hours of eollectlen
the laéminae wame'aut,inta small pleces &nd dried to a
constant é§¥§hﬁ a2t 70°C in an air oven. After being dried
they were grwun& in & “Raﬁsah Uletrs Centrifugel M11l¥
with the use 0f 8 0.5 mm mesh, Tha powdered ;aaﬁ aamplaﬁ

were képt in eir tight polythene jars for further aaalyéia.
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3.6.3 Collection of soil samples

ﬁoil aample# from Bhavathipuéam eséaﬁ@ wars
callecteé to cerraiate leaf nutrient status with asoil
nuﬁriants. Ssmpliag was limit@d to one motre fedius from
the bole, at a depth of 50 em (Ruer, 1967). Augering was
done at & to 10 placen within this radius arcund the bole
and composite samples were ﬂ:awna The sam&lﬁs vere air
dxi@é,‘pasééd through a 2 i sieve and kapt.in.gplyﬁhwna

bags for further analysis.
3.6.4 -Correlaticn betwean leaf nutrient status and yield

- The eii palm ylant&*ion at ?alaﬁa Was selecued

for thia study, The fgaah frultﬁbungh vield of 24 oil poalms
of 10 years age for the vear 1985 was collected from the
recoxds available ot the atation. Leaf szmples were alzo
taken from the 17¢h frond from each of the above palms ss
Aescribed éaxiiarf
3;7 MBethods for @lant'anélymia
3.7.3 uitrogen

Total nitz@Q¢n in tha plant semples was ﬁeﬁ%rminaﬁ

by microkieldanhl method using Parnas and Wegner epparatue,

ag described by Jeckson, 1973.
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Preparation of glaaﬁ extrack

Five hundfed mg of the powdered leaf semple was
digested with 10 ml of aneler coneentrated gulphurie scid
antil ¢he @@ﬂﬁéﬁﬁ& turned clear. The digest was made upto
| 100 ml with distilied weter, Filtered end used for the
determinetion o©f P, K, Cs, Mg, %n %ﬁﬂ’@§ﬁ

3.7.2 Fhosphorus

Frem an alimot of the single acld extrect of the
plant sampie, phosphorus was determined by Venadomolybde

phosphorie vellow eclour wwihod (Jackson, 1973).
3.7.3 Potessium

The single acid oxtroct was diluted and the
potzesium in the diluted extract was estimeted in & EEL
- Fleme photometer.

' 3.7.84 Caleium, Hegnesium, Zine end Copper

La, Mg, Zn anﬁ:@u in the plant exﬁgaﬁt wereas
determired in & Perkin Elmer model PE 3030 Atomic Absorption

Speetréphotoneter, after éii&ﬁing the extract.
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3.8 Soil analysis
J.8.1 Available nitrogen

} &vail&bl& nitr@gen was determined hy‘alkaliae w
permangenste methed (Jackson, 1973) by distilidng 20 g of
-goil wiﬁn 0.32 ?@ﬁ Eﬁaﬁ-ggteasiam.@&nmaﬁgénata and 2.5
per cent sodium hyéﬁéxide,fér sﬁvmiﬁuteg, The ammonis
rsléas@a was sbscorbed in stendard acld and the excess acid
was tltrated with gtendard aleksli. From the volume of |

acid consumed by amnonia the nltrogen content was calculated.
3.8.2 évalileble phosphorus

The aveilable phosphorus content of the soil was
determined by the éhl@rcstaﬁaﬁus reduced gheaghamalyédic
 b1n@ colour method in hyﬁr@aﬁléri¢3ﬁmié system, after
extracting the soil with Baxy:wo.z reagent (Bréy éné
Kurtz, 1945). The colour intensity was read in a Klett

Summerson photoelestric colorimeter.
3,843 Exchangeeble potassium

Egchangeablelgstaasiﬁm was determined in tha.nautral
nozmal emmondum sogtate extract of the scil after destroying
ﬁhe.@rgéﬂiczmattat‘by treatioent with aguasreglis, using an
§BL Fleme photometer (Jzckson, 1973). |




32

 3.8.4 Ewchengesble, czlcium end nmagnesium

' From en aliguet of the agua regle treated
smmenium acotete extract, celelum and magnesium were
Getermined in a Perkin Elmer - PE 3030 Atomic Abgorption

Spectrophotimeter. -

3.8.5 Avsileble zine end éop

Available zinc end copper in the ooil sawples
were determined in the TIPA @ﬁﬁf&ﬁt‘ﬁéﬁg@ &t@mi&~&bﬂaﬁ5ﬁ;@§

Spectrophotonater mentioned - above.
3.9 OStatistlcal analysis

The statistical procseduzes given by Snedecor end

Cohren, 1967 were followsd.
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-RESULTS

The plant samples and the respectlve soil samples
were analysed and the results were stetistically analysed.

The mean values of N, P, K, Ca, Mg, Zn and Cu in prlant
with reéspect to different age groups are presented in
Table 1a Analysis of varlance was done for each parameter
under study and the. results are presented in Appendlx I
1Table 2 represents linear regression equatzon of leaf
nutrient concentration with respeet to age of palms. Fig.1
illustrates: the relatlonship between leaf nutrients and age
of the palms.

~

4.1  Effect of age of palms on‘concentration of nﬁﬁrients
- in leaf . . :

'4.1.1 . Nitrogen

Signifieant.difference’in the ameﬁﬁt of nitrogen
was observed with reepect to age of the palms.- Maximum
'nitrogen content of 24 82 per cent was notlced in three year
old palms and it wag sSeen prcgressiVely,decrea51ng to the
extent of 2.32 per cent in fifteen year old palms. Nitrogen
‘was not significantly different among- Ehe palms of nine,
eleVen and thirteen years, but it was. comparatlvely low in

flfteen and seven year old palms.




'J?able 1. Effect of age of
{mean values)

palm on ¢oncentration of nutrients in fronds .

Age groupi‘ o N

e

N P K ca Mg Zn Cu

- Ayears) . (%) (%) (%) (%) (%) (ppm) (ppm)
3 2.82 0.13 1.38 0.39 0.49 25.20 6:33
7. 231 0.13 1.29 0.41 0.46 23.06 5.24

9  2.43 0.14 1.24 0.43 0.42 21.60 5.51
11 238 . 0.4 1.20 0,47 0.39 20.26 5.01
13 2.35. . -0.14 1.15 0.50 0.37 15.76 4.35

5 2t32i 0.15 1.13 0.58 1 0.35 9.23 4.10



The eerrelatioﬁ between nitrogen and age of ﬁhe
palms (r = -0.6378) was also found te be significant and
négative. The simple linear‘regression of:nitrOQen and
age of‘the palms was also significant. Forty one per éent
of fhe variation in leaf nitrogen is attributed to age of

palms as. evidenced from the Yegression equatlong‘

Fig.laifgives a graphic relationship between nitrogen
and age of the-palms. Leaf ﬂltrogen decreases by about

- 0403 per cent for every unit incdrease in the age of the palms,
_4.1,2~'Phosphorus_

| Thexe was 31gnificant effect of age of pelms on theée
phosphorus content. ox leaves, Fifteen year eld Dalms
registered the maximum phaophorus content of 0. 15 per cent
which Was.significantly higher than- that of all other
yeunger aée.gréﬁps. The content of phesphorus did not show
much variatlon between age groups thirteen and eleven.
However there was significant decrease in the cencentration.

of phosphorus in palms of age group from nine years and below.

- The cerrelation bétween phosphorus and age of
palms (r = 0.8295) was positive and significant. The simple
linear regreesion of phosphorus and age of palms were found

to be statistically significant. Sixty eight per cent of the




Table 2. Regression 6£ leaf nutrients on age of éélms

Tesﬁ‘of Coeffilcient of Cortelation .
signifi-  determinatiocn coefficient
' eance B (£)

8l.

| Fo. Equation

SN = 2.7679 - 0.0346 48.0136 41 -0.6378%*

0.1111 +.0.0027

R

154,4798 68 0.8295%%
K = 1.4394 - 0.0215 22,3604 24 ~0,4919%*

' Ca = 0.3195 + 030150 30.6009 . 30 0.5531%%

-

Mg = 0.5321 - 0.0122 . 36.3508 3¢  —0.5846%%

Zn = 31.1087 - 1.2331

ke

37.4392 . 34 \ © ~0.5902%%

N ST T SRR VRS

Cu = 6.8332 - 0.1798 x 0 11.9609 14" -0, 3819%*

x. Age of paims

*% Significant at 1 pér cent level

Ty
24 ¥

3



variation in phosphorus is attributed to age of palms
as explained by the regression equation.

Fig.l 2 gives a picture ef the relationship
‘be%ween phosphorus ‘and age ‘of the palms. It is. geen that
‘the phosphorus centent in leaves ingreases by’ abaut
0 602 per cent Ler eVery unit increase in the age. of the
_ palms. '
4.1.3 pe-&aSSium

It vas n@ticeﬁ from ﬁha data that age of palms had
‘a signlflcant ef:ect on the conﬁent cf p@tassmum in plant
‘leaves. Maximum potassium ccntenb of 1 38 per cent was |
no%iced in the younger palms OL three years standing and
,it ducreased with advanclng age t@ a minimum of 1. 13 per cent
aﬁ the fifteenth year. The potassium rontenn 1n thxee
‘yeur oldvpalma was s%atlstically on. par with that of seven
years and wag signlxicantly higher campared €0 older palms.
SQVen year old palma were staﬁlstically on pax with nine and
eleven yeax old palm». $even year old palms were however
guperior in petass;um cantent t@ palms of thirteen and -
fifteen years.‘ It was ebserved that Erom the nlnﬁh year _
onwards potassium content did not vary gignificantly with:

the age oL the palms.

The correlation between potassium and age of palms

was computed to be 0.4919., The Value is significant and



_hegativeo The,éimple‘linearvregxession of potassium and.
age Gf-palms[wasvéﬂb&t&ntiala- Twenty per cent of the
‘va:iatipn in the p@ﬁégsiﬁm‘cmntentjéf'leaﬁiiﬁ exbiained by -

‘ the regression equation.

’

Fig.is3Aillustfatés the relationship between
pbtassium and age of the palm. Leaf potassium diminishes by

about.Q.ﬁﬁivper cent for every unit increase in the age of

the palms.
4.1.4 Galcium

» _Signiﬁicant,diﬁﬁexenaelin the amount of céi¢ium was
noticed with respect to thejagé;of paimsﬁ  Ei§teen year old
. palms contained maximum caleiumf{@.58 pér-cent) which was
ccnsige:ébly higher'whén compared to the younger palms,
Palms of age thirﬁéen, eéleven and nine<yeérs were on par
While'thirteen yeér 0ld palm had a higher conegntratien of
églcium over geven and tﬁree year old palms, Younger palms
of age three, seveén éﬁﬁfnine years also Hid not show much

variation in calcium content.

The correlatién‘ééeffiaient between leaf calcium and
age of palms was 0.5531 vwhich was significant and positive;
?hé'simple 1inear'regﬁeasion equation of leaf Ca and age oFf

pélms was found to be significant,' Thirty pér cent of the



variation in the content of leaf calcium is aSaOCi&t@d

with the age of palms as seen frcm the regression equation.

Fig;l.g shows the relationship beﬁween leaf calcium
and age of the palms. Calcium increases by about 0.016

per cent for every unit increase in the age of the palms.

4.,1.5 -Magnesiun

Data reveals eignificant éifferenee»in'ﬁhe content
'of_magnesium,with respect to the age oi the palms. Tablehl
shows tﬁatkmaximpm magnesiumn econtent of 0.49 per cent was B
in three'yeef old palms. The palms showed a noticeable
decreese in the content of this nutrient eonﬁent with
- advancement in age. Three year palms.reco:ded maximum
‘magheeium content which Qee en par with that of seven year
old peims. éhere was no substential difference between palms

of seven and nine years age and also among palms of nine,

eleven and thirteen years.

The*Corzelatien coeffieient between leaf magnesium .
' end age of palms was 0.5846 which was significant and
Anegative. Simple linear regression equation of magnesium end
age of paims was quite significant. Thirty four per cent
.of the Va-,rietion in ﬁae leaf magnisium is e@lained by the

" regression equation.
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Fig.1.5 illustrates the reiationship betweeﬁ
T s oy . R
leaf magnesium and age of palms. Magnesium decreases by
about 0.012 per cent for every unit increase in the age

of palms.

4.1,6 Zinc

-ihé,conqentratioﬁ,cf zine in the leaf showed a
significant variation with respect to the age of palms.
The concentration of zinc decreased from 25.20 ppﬁ in three
year éld palms to 9.23 ppm in fifteen ﬁear old palms.
However, - there was no significant variation in the concen-
< tration of-zinc-amépg seven, nine and eleven year'éld‘palms.‘
But thﬁee year old palmg were significantly superior in
- zine cbntént compared to 13 and 15 year old palms. Fifteen
year 51d’palms showed significantly.;ower amount .of leaf

" zine when compared to younger palms. -

4.1’7, Cﬁpper
| There was no significant differenge in the amount
‘of leaf copper with resPect to the age of the palms. But the
correlation between copper content and age of palms ( 0.3819)
was signlflcant at one per cent levele The sinple llnear
| regression of leaf copper and age of palms was also
| signiricant. Eourteen per cent of‘the variation in leaf

copper is explained by the fitted regression equation.
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Fig.1.7 presents the.gelationship between copperhiée;ff

and age of palms. Copper decreases by about 0.17 ppm for

_every unit increase in the age of the palms,
4,2 Leaf maturity and nutrient concentration

’ The results of the investigations conducted to
study the effect of age of frends on nutrient concentration
are presented in Table 3. The averdge contents of N, P, K,
€a, Mg, Zn and Cu in the 1st, 9th, 17th,25th and 33rd fronds
are_given'ln Table 3 and_the'analysis;of'variance in
-A@pendix.II."'Fig;Z‘éXPIaiﬁs the nutrient variation with
respect to different frond positions, ° Y
4a2;1‘ ﬁitregep

It was observed from the data that the:e was
significdnt difference in the amount of nitrogen w1th respect
<”te'the rcnk of the frond. Maximum nltxogen content oF |

2;41;§e£ cent was seen 1n ﬁhe flrst 1eaf and mlnimum nitrogen

content in 33rd leaf (1.86 per cent) Nltrogen content in

" the 1st, 9th and 17th frond were found te be en par and
'considerably superlor to that of 25th and 33rd. frond which
were on par. Pig.2. 1 illustrates the trend of 1eaf nitrogen

"with reference o the rank of the frond.




Table 3.

.

Effect of age of fronds on leaf nutrient concentration

(mean values)

Frond (o7
position N (%)
 (from top)

B(%)

KA(%)

cal%)

Mg(%)

Zn{ppm)

Culppm)

S __‘é.gxu
9 ~ 2.375.
17 2.30

25 1.95

1 0.19
0.16
0,13
0.12
0.11

1.40

1.28 . .
1.09 -
0.82 -

. 0.37
- 0.39

0.41

.. 0.44
0.5

0.53

10 .‘5«‘0

 0.45

0.43
0.38

. 63.46

23.06

19.55
: 15095

11.66

 6.25
5.23
3.78

73.18
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4.,2.2 Phosphorus

AnélyﬁiCal data reveals significant difference in
the amount of leaf phosphorus with the rank ef the frond.
Maximum leaf phesphorus content of 0.19 per cent was noted
in the first frond and it diminLShed to a mininum of 0,11
per cent in the 33rd frcnd. The leaf phosphorus content
decreased réemarkably from the first to 17th frond.  The 17th
and 25th fronds were on par, but the 17ﬁh frond was found
o be superior to ﬁhe Qldest one viz._33rd frond which was

- on par with 25th.’ Fig 2 2 explalns the gradient of leaf

4.,2.3 Potassium

The énalytiéal daté ievéaled marked variation in
the amaunt of leaf potassium with referenee to the rank of
palm.frends. First frond registered.maximum content of
leaf potagsium (2,13%)-While,the 33rd tegiSteréawminimum
(0. 82%). Thé leaf potassium,varied.appreciably-wiﬁh |
'Arespect to different £rond posit¢®n except that of 9th and
-17th frondg‘whlch hewevex¢‘were_on par. Fig.2.3 gives a
~§ra§hical'reéresentation of thé.deminishing»trend‘of_

potessium with reference to the renk of the frond.
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4.2.4 Qalcium

The data on calc1um content ln the leaf revealed

that there is signiflcant influence of frond position on

-, the concentration of this nutrient. With advancing age of

the cronds the calcium cmntent mncreases from 0,37 per cent

in the first frond to O 51 pex c¢cent in the 33rd frond.

o Eventhough the calcium content in the leaf increased with

the- age-of the rrond the inerease was not statlstleally
'appreciable among 1st, 9th, 17th and 25ﬁh fronds. Fig.2.4
.shows the leVel of leaf calcium with reference to the rank

of the Frond.

- 4.2,5} Magnesium

Unlike the variation in leaf calczum content the
varlatlen in the leaf magnes1um szgn‘ficantly decreased
with the ramk of the frond. The 1st, 9th and 17th loaves
were on par and etatlstically superior to 25th and BSré
‘ fz:ondso The 9th, 17th and 25th fronds were on par whereas
fthe 17th. 25th and 33rd fronds also were on pa_ and showed
. no szgn1f1cant variation in magneeium cortent. Flg.z.
1llustratce the veriation in leaf magnesium with reference

to the rank OL the fronds.
4.2.6 Zing
It ls evident from Table 3 that there is marked

differenée in the amount of leaf zinc with the rank of the
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frond. The first frond showed 95.61 ppm of leaf zinc

whidh drastlcally dropoed to 15 95 ppm in the 33rd frondn

The first frond showed signlfxcent superlorlty to the

_ olderlleaves. The ch frend ranked seeond in 21nc content;
However from the 17th frond o 33rd frond the lea® concen—
tration of Zinc was statlstically on par. Fig.2 6 illustrates
the level of leaf zine with, xeierence to the different ranks

of the oil palm fronds.

4.2.7 COPPér“

As in the case of zinc; the copper content of
vleaf verled considerably from 11 66 ppm in the ist frond
to 3.18 ppm in ‘the 33rd frond. The 1st frond was on par
~with the 9th frond and superior to the older ones,
Similarly, in leaz copper content, the Sth - frond was on par'
w1th the 17th one and was superior to older ones.‘ The 17th.
25th and 33:d fronds did not vary signiflcantny with
respect to leaf copper content. Fig 247 represents ﬁhe
-gradzent of leaf copper w1th the rank oF the oil palm fronds.

4.3 Correlation betwesn leaf nutrient and soil - nutrlent
' content in pelms of dlfferent age groups

. Slmple correlatlon end linear regressiOn were worked
out to assess the relatlonship between soil and leaf nutrlent

‘contents fer different age groups viz., 15, 13. 11, 9., 7
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and 3 years and for different nutrients viz., N, P, K,
Ca, Mg, Zn and Cu. -
"4.3.1 Nitrogen

It may‘beﬂobéerVed from Teble 4.1 that significent

positive correlation exists between leaf nitrogen and soil

. nitrogen in all the age groups under investigation. The

highest ¢ereiation (91%) was noted in 11 year old pélms

and lowest (68A) in palms of age nine years. The correlation
coeff1c1ent was significant at 1 per cent level in 15, 11, 7
@nd 3 year old palms whereas the same was significant only

at 5 per cent level in 13 and 9 year old palms.

The simple linear regression of soil nitrogen

and leaf nitrogen was found to be significant and positive
in all the age groups. In the 11 vear old palms 82 per cent
of the variation in leaf N is explained by the-regression
equation but it was only 45 per cent in nine year old palmsn
4.3.2 Phosphorus

- In the case of phosphorus its content in the soil
was found not to influence the leaf phosphorus content
considerably in 3, 11 and 15 year old palms. But soil

phbsphorﬁs and leaf phosphorus were found to be highly

correlated in 9, 7, 9 and 13 yeér;old palms. The highest
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eorrelaﬁién of 68 per éent was @bservéé in éeVen"year.
- old palms. ‘ - | ,

Ehe simple 1inear regression of soil phosphorus
and leaf phosphorus was found to be smgnificant and |
pqsitive in 7, 9 and 13 year eld palme Forty seven
.ﬁer cent of the variation in leaﬁ phospharﬁswis-explained'

'by the regression equaticn;;
4.3.3 Potassium

Rmhe‘éorgelatign values (Tsble 4.3) re?eaié ﬁhé
Significant infiuencetpf s0il éhésphorus on the concentra-
tienféf the élement on the leaVea.Qh all-ﬁﬁe age grbﬁpa'
except tﬁeﬂyeungeat group investigated (B‘year old).
_Thirteen year old palms reglstered highest correlation ef

88 per cent but in ﬁhree year eld palms lt was only Y per cent.

‘The‘simple linear regregsion of leéﬁ p@ﬁassium }
and soil potassium was found to be positive and " -
significant in all age gréups exéépﬁ the 3‘yéar éld@ In
iS'yeai éid‘yalmé 78 per eént7of the variation in leaf
potagsium was found to be on agecount of soil potassium as

explained by the regression equatlon.
4.3¢4 Galeium
The calcium content of leaf was seen Sighificéntly

correlated with soil calcium content in 7, 9, i3 and 15 year



48

‘0ld palms. -But no auch relationship existed in 3 and-
1liyear old palms. The highest correlation (92%) was
observed in 9 year old palms and lowest (51%) in 3 year

éla'palmsQ

The s;mpla linear regression of leaf ca ‘and soil
Ca was found to be 9031tive and significant in palms of
"age 7. 9, 13 and 15 yaars. In 9 year old palms 85 par cent
of the variation in leaf calcium was found to be on
“account of soil calcium as explainad by tha regression ;

equation.
" 4.3.5 Magnesium

Table 4.5 showed significant positive correlation

between leaf magﬁesiuh and soil magnesium in 7 and 13 year
-old palms only,-ﬁhareas‘the,same-was'nOt significant[inVB(
9, 11 and 15 year oldﬁpalma. .Ehe-hlghest correlatiOh\(Sl%)

was observed in 13 year old palms..

The'simole linear régraSsion of leaf magnesigm
and soil magnesium was found to be poaitive‘and signifioaﬁt
~in 7 snd 13 yeat old palms. Sixty five per cent-of vafiation
"~ in leaf magnasiumfoﬁ account of soil;ﬁgligwexplainad by

the ﬁegression equation in 13 year old palms. .
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4 L] 3 06 Zinc

Among the micronutrients, the content 6f zinc
in the soll exerted a significént inf1uenee on the leaf
ziﬁc content, only in palms of age groups 3 and 11 years.
The 3 year old palms registered highest correlation of
74 per cent,

The simple 1inear regression of soil Zn and leaf
Zn was found to be significant and positiVe in 3 and 11
year gld palms. In 3 year old palmé'ss'per cent of. the
variation in leaf Zn was on aecount of soil Zn as explained

by the regression equation.’

4.3:7 @opper

- In the case of copper a signiFicant cOrrelation
(85%) exists only in 11 year 6ld. palms. Moreover, corre-
lation between soil and leaf copper ! cm was found

negative but 1nsign1flcant in 15 year old palms.

. The;simple;lineérvregressiOn,of soil and leaf
copper was found- to be positive and'significant in 11 year
old palms where 73 per cent of the.vafiation in leaf Cu is

- explained by the regression equation.




Table 4 1 Ragression of 1aaf nitrogen cn soil nltrogen in dlfferent

age ‘groups

Age of- ' Equation - _ $€§£ &£ tCoefflczent of - qu#relatiQnu
palms signifi- determination coefficient
o cance. (r‘%} » {;)

15. "x. = f1'3967 4 .0.0023 x - "isQGHSSY 65 0.8070%*
13 Y = 1.0245 + 00082 x - 8.9172 47 0.6866%
11 y = 1, 0245'§ 0.0082 x rés}zsvé a 82 ‘G.9057%*
9 'y = 1. 8451 { 0.0040 x 8.4132 a5 0.6760%
7 v z,'l 9091 +.0.0030 x  21.2776 68 0.8248%*
3 Yy = 1.5626 + 0.0083 x 15.4796 60 0.7794%%

* Significant at 5 per cent level -
** Significant at 1 per cent level

08
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Table ‘4.2  Regression of leaf phosphorus on soil phosphorus in different

age of palms

Agé 6f , Test of Céefficient Correla-
palms Equation significance determina- tion
tion coeffi-~
2oy cient
15 Y =  0.1460 + 0.0001 x 0.6564 6 0.2482
13 ¥y = 0.139% % 0.0001 x 7.9656 4 0.6659%
11 ¥ = 0.1329 + 0.0003 x 0.8158 7 0.2746
) Y = 0.1187 + 0.0007 x 6.0229 37 0.6131%
7 'Y = 0.0896 + 0.0015 x 9.9019 47 0.56863%
'3 'y = 0.1073 + 0.0005 x 3.3397 25 0.5004

* Significant at 5 per cent level

TS
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Table 4. 3 ‘Regression of 1ea: pota531um on SOll potassium in dszerent

age of palms
peins Regression squation " ﬁiéiii‘éfcange' of deterni.  cosrrieient
: . _ nation (r)
(x2%)

15 v = 0.9452 0.0021 x il 67741'“ 53 0.7340%*
13 Ly = 0.7287 + 0.0020 x = 'f 35,8241 8 0.8842%+
i1 |y = 0.7599 + 0.0051 x . ".'27.2570“~"'*~ ~ 73 "0.8552%%

o v = 1.0569 + 0.0032 x° 1l.9774 . 54 f6;7382**
7 Y = 1.0366 + 0.0035 x ~  17.3695 63 0.7966%

3 Y = 1.0575 + 0.0027 x 204211 19 ':0;9408 |

*%

SigﬁifiCant at 1 per cent level

oS



‘I*abié 4.4 Regression 65 leaf c¢alcium on soil calcium in différent. age groups

P950f . Regression equstion B o e Co"iracient  Sorpslation
i - A - nation (x)
‘ | : , _(‘-‘7:2%} : .

15 oy = 0{3555 + 0.0006 x 15.7252" o 61 | 0.7818%%
13 ¥ = 0.2488 + 0.0022 =& 14,6599 59 | 0.7710%*
11 | Y= 0.3679 + 0.0002 x 4.5804 31 0.5605
9 ¥ = -0.0383 + 0.0055 x 57.7295 85 0.9232%+
7 y = 0.3007 + 0.0004 x 9.6819 49 T 0.7014%

3 ¥ = 0.3028 + 0.0003 x 3.5518 26 0.5119

* Significant at 5 per cent level
**% Significant at-1 per cent level

6a



‘Pable 4.5 Regression of

"Y

leaf magnesium on soil magnesium in'&ifferent age groups

Test of

poing Regression equation significance of determina- coeteiciemt
(x26) {r)

15 'y = 0.3094 + 0.0004 x  2.6730 21 0.4593
13 Yy = 0.2837 + 0,0008 x 18,9676 65 0.8087%*
11 Y = 0.0549 + 0.0003 x 1.2426 11 -0.3325
5 y = 0.3323 + 0.00423 x 4.5099 31 0.5575
7 Y = 0.2162 + 0.0022 x 12.8912 56 0.7504%%
3 Y * 30 0.5505

= 043457 4

0.0007 x

4.3473

ok Significant at 1 per cent level

7S



Table 4.6 *Regression.oﬁ‘leaf zinc on spil zine in different‘age groups

Test of Coefficient Correlation

significance of determi~ coefficlent

' . nation - - Ar)y
(x%%) :

Age of

palins Regression equation

15 = 6.2984 + 6.3595 x . . 3,3222 24 0.499¢

13 = 13.1441 + 2.5194 2.5758 20 0.4526

11 = 7.6578 + 33.2541 9.2815 48 . 0.6938*

= 19.4604 + 2.4085 1.0175 9 0.3039

BOM M N

= 20.6125 + 3.1463 0.9233 8 © 0.2907

O
Mo R

= 9.3120 + 23.3546 x © 12,7345 56 0.7484%%*

* Significant‘aﬁlsspe: cent level

*% Significant at iiper cent level

g



Table 4.7 iRegressidn.bf-leaf'csbpérién‘ééil cbpper-ih'differeﬁt agépgrdﬁps M

Age-of‘

palms

Regresé'ibn' 'eqﬁ‘atib i L

Pest of

significancé‘ﬂ

Coefficient

of determi-

. nation’

(x?2)

,;Gbrréiétibﬁ

coefficient
)

15
13

11

S - - T~ ™

“‘I

4.0184 - 0.0146

il

3.8529 + 0.5998
= -0.3195 +17.0759
= 3.8963 + 3.3801
=" 4.7417 + 1.9162 %

= 4.1139 + 4.5730 x

®OM MM

0.0001
0.3029 .
| 27.4488
3.4598
0.4839 .
2.0387

0.001
2

73

25
4

16

0.1715 .
0.8561**

0.5070
. 0.2148
0.4115

** Significant at 1 per cent ievel

98
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'_1‘4 4 Correlation between leaf nutrlents in different

' - frond- position and the soil nutrient content

In order to assess the suitability of sampling

the 17th frond ag ‘an index of the nutrient status of the
plant, correlation studie3~were carried out between the
"content of different nutrients in the soil and in the 1eaves
Hwith $reference to different frond“ p951tion$ The correlation
_coefficients for different nutrlent elements and different

'.'frond positlons are presented in Table 5._' |

In the. case o£ nitrogen, among—the correlation

. 1eoeffic1ents obnalned for five 1eaf positions a positive

‘and- szgnificent relatlonship (r =0.8283) could be established
.enly in. the 17th frond. With regard to phosphorus, even though
"ﬁhere was posithe correlation between soil and leaf
concentretlon in ﬁhe 9th, 17th, 25th, and 33rd fronds, none

ef them wes lound stetistlcally signirlcant. The cerrelation
~coefficient for pota551um was found to be signif&cant at

1 per cent level (0 7152) in “the 17th :rond. »

The relatlomshlp of the soxl and leaf calc*um
content was signzficant in the 1st, 9ﬁh, and 17th leaf
positlons° In the case of Mg the correlation coefflcient
- was maxlnum (0. 7503) ‘and significent in the. 17th frond cloeely

fellowed by the 33rd frond {0.7306). In the case of the -



Table 5.1 ‘Regtession’ ‘of “soil nltrogen on leaﬁéﬁitkéééﬁ'infaiffereﬂﬁ fronds.
of the oil palm : , -

" No. of the S , Test of C@efflclcnt of”"ﬁbrﬁelaiian
; 1e;£ ‘ " - Regression equation - ; signifl»" &eterminatlousv coefficient
T L o . cance : {r%} (r)

= 1.9227 4 0.0037 % | C2.1112 a7 O 0.4175

TE2Y
wd
i

PR
fi

=2.1881 + 0.0014 x . 0.4557 . 4 . 0.2088

17 1.9073 + 0.0030 X ~ 21.8479 . 68 0.8283%¥

.25 “ 2.6022 = 0.0048 x . 1,070 . L9  -0.3113

33 = 2.3089 - 0.003¢ x . .1.3539 . .11 . ~0.3453

{

&% Bignificant aﬁ;i;per;céntiIQVEi o A; v

9C"




Table 5.2 Regressian,of soil phosph@rus on leaf yhcspherus in different Eronds

. eﬁ the oil palm

_ NQ; @f the
leaf

Regression

egua&i@n

Test of
gignifi-

canee

Coefficient

of determi- -

nation
A=®%)

'@@rrélati@n
-ecoefficlent

Ar)

17
33

MMM e

= 0.3148. -
= 0.1206

L

B

0.0896

0.1022

0.1097

e

-

s

0.0043 x "«
20.9915;8
00015 =
0.0009 x -
0.0662 =

5.0795.

. 9338w

8.9019 .

a.ﬁeeifff“"

33

22

N

_ 3.4766 . . .35

‘{gﬁ§58§3f“””

A: 0.4762
0.6862 -
0.5078

V '0"_16.3{5 -

BS




Table 5.3 Regress;an of soil potassium on leaf potassium in different fronds of
the soil palm

Test of  Coefficient of <Correlation
signifi- ~ determination . coefficient
cance %y : {x) .

No.cf the | e
Leat Regression cquation

= 2.0735 + 0.0008 x 0.15%6 = . 1 . 0.1236

e
= 0.7308 + 0.0094 % gie479 v 47 - 0.6871%
a7 1.0366 + 0.0035 x 17.3695 ~ © 63 0.7966%*
+

25 = 0.9106 + 0.0035 x Co.oB92 @  0.3000

I T
-

33 = 0.8711 = 0.0007 x 0.0744 0.7 0.0854

* Significant at 5 .per cent level -
%%  Significant at 1 per cent level

09



Table 5,4 Regression of
.sbil palm

soil calcium on leaf calecium in different fronds of the -

No.of the
leaf

Regression

Total of
signifi-
cance

equation

Coefficient

of determi-
nation

(%)

"Correlatién

coefficient -
(r)

17
25
33

"4 Mo K M

= 0.2502

=

= 0.3535.

R~

0.3007

-0.4002

0.0004 x . 11.6168
0.0004 X © U 7.7856
0.0004 x - 9.6819

0.0003 x| 2.4241

0.0004 x ~ 3.3014

53
43
a9

‘19
<24

0.7330%%
0.6615%
0.7013%

1 0.4417

0.4980

* Significant at 5 per cent level

*% Significant at 1 per cent-le#el

TS



Table 5.5 Regression of goil magnesium dn"leaf«magnesium,in different fronds of the oil palm

No.of the
leaf

Regzession‘equation,

Pest of
signifi~
cance

Coefficient of
determination
NS S

Correlation

coefficient

(x)

17
25
33

MO g

0.6803
0.4704
0.2162
0.2892
0.1700

0.0013 x
00003 x

0.0022

#

0.0013 =

Q.OOI@,x ‘

© 2.0656
 0.2503
12.8912

1.6711

11.4581

17
2
56
14 -
53

0.4136 -
b,isézu.l i'
0.7503%%
0.3782 -
0.7306%*

** Significant at 1 per cent level

29



*Téb;e;5,6 QRegreasionwof-sgil_zinc on leaf zinc in different fronds of the oii palm

Leéfiﬁé."

'~ Regression equation -

Test of

- signl-
-ficance

Coefficient Correlation
of determi~ = coefficlent

patign {r)
5% B

17
25
33

SRR e

-3

ne -

n

105.8236
* 75,1930
20.6135

21,7965
13,9318

¥

+

13.@857
15,0339
3.1463
j‘,v'2‘."88l‘)f+3

© 2.5873

0.2731
3.7912
- 0.9233
© '3.4286
2,2313

Tz - 0.1627
21  0.462¢
8 . 0.2008
25 . 0.5052

718 - 0.4270

&9



-Tgble 5.7 Regression of

No.of the

Test 0f Coefficient of Correlation

leaf Regression equation signifi- determination - coefficient
cance (r2%} A )

1 ¥ = 9.6921 + 7.5315 x O Co.6274 ‘5' . 0.2428
9 Y = 6.3532 - 0.3938 x . 0.0060 © 0.06 . - 0.0244
17 ¥ = 4,7281 + 1.9271 x 0.4994 & - 0.2179
25 y = 3.8031 - 0.0757 = ~ 0.0007 o 0.007 °  0.0264

- 33 ¥ = 3.9237 - 2:8244 x . 0.6627 B 6 0.1624

:

79



miecro nutrients {2Zn and Cu) positive correlation could
be gbtained in the 17th frond, but thelvalues were not
éigniﬁicant.

f 4.5 Correlation between Yiéld"and'plant nutrients

Fresh Fruit Bunch yileld of 24 palms and the corres-
" ponding leaf nutrients content are presented in Table 6;
: Gcrreiation'coeﬁfieients‘wére werked out between leaf nutrients

status and yvield and the résults aﬁe presented in Tablé T

The aataiteﬁeal that the correlations of vield
with leaf N (r = 0,6618) ahde ﬁr'='6.653$) were highly
signifiaanﬁ,and positiVea‘»P wasAfouna €o be correlated
with yvield only at 10'per'eent,levei of significance., Leaf
Ga‘and;Mg were'founé-to have no correlation with yield.
Leaf nutrientS'am@nQ themselves were found to be correlated,
Eitrogén content éf’ﬁhe\leéflwas‘positively correlated
%o the eontent‘®£ P, K and Ca. Leaf Mg was fguﬁd to have
a_nega£;Ve inflﬂenee on all other nutrients (leaf ﬁ;
b a.~6,4359: leaf K;, v = ~Q.4158 and leaf €a, r & «0,4856)
and alsé with yleld. |

4.5.1 Path coefficient analysis

Péthfemeﬁfieient‘analeis»wésvuséd to partition -

the correlation coefficients of nutrient concentration of
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leaf riéeﬁe:iefe‘direct ené’indireeéleifeEte;.'The

-residual effect 1n this study was computed to be 0. 576.

' The results of the path analys;s are given in Table" 8.

The direct and indirect effects of N, P, K, Ca and Mg on'
yield were estxmated, The maxlmum direct effect was
observed for leaf N (534) followed by leaf K. (52/:) and leaf -
Mg (35A). The direct effectéef B and Ca were ‘only 2 and
SJper cent respectively. The correlation between leaf N
~and yield was 66 per cent of which 53 per cent g%?the direct
effect and remaining 13 per eent ﬁg the 1ndirect effect of
‘leaf N via leaf P, XK, €a and Mg. The meximum 1ndirect .
effect was from lee€~K (25%). “The indlrect effects via |
leaf P and leaf Ca were 1. and 2 per cant respectively while
‘Fthere was:ls-per cent: reduction in the amount foeorrelaﬁxen,
thrcugh the negati#e'indirect effect ef Mg. ThOuéh the
,correlatlon between leaf P and yield wes observed es

40 per cent its direct effect was only 2 per cent. So ﬁhie
'_cerrelatiom is the sum total effect of the lndirect effects
via other nutrients especlally leaf N (25%) leuf K (1JA).
The influence of leaf P via leaf Mg was negative eccounting
for about 5 per cent reduction. ‘OF the 65 per cent ‘correla-
tion between 1eaf K and yleld, 52 per ‘cent wasg direct effect
of leaf K and remeining 13 per cent £S5 the 1nd1rectLgf£§g§;!§5

. other nutfients especially leaf N (26%).',Here ‘sbout 15 per cent
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— - A 4\_}1
reduction in the correlation is acceuntedAby the negative

indirect effect via leaf Mg. The correlation between

leaf Ca and yleld was 24 pér cent while its direct effect

was only 5 per e¢ent. This correlation is the result of
positive inﬁireet effects via N {(19%), P'(l%).‘K (15%) and
negative indirect effect via Mg (17%). The correlation
between leaf Mg and yield wasrvery‘small and negatiﬁe (12%)

while its direct effeét was 35 per cent. So thisg significant

reduction in correlation is due to its negative indirect
effects via leaf N, P, K and Ca especially via leaf N (23%)
.and leaf K‘(zi%). The direct and»indirect.influenceSQE
leaf nutrients‘contributed to 43 per cent in the yield

of the palm,




Table 6. Fresh frult bunch vield and the; corresponding leaf nutrients content

R ; ) ; : /

‘Yield (kg) | T o | S
Sl.No. . fresh fruit N {%) P AR - K %) Ga (%) Mg (%)
' . bunch . , » ' ‘ : . Lo . .

1.0~ 2.4802 . . 0.148 0.84 10:4028 - - 0.5198
26.0 2.4402 - __.‘o,.fi‘;j,és., - 1.36 : _.1[,9.6524' ' 0;3é50
1.0 23226 0.125 112 o.2m28 0.5468
88.0 2.5578 . 0.145 182 . 0:3082 o 0.4734

. 23.0  2.4402 04135 0.96 0.4158 0,4318 
| 16.0 - 2.3814  0.125 S l.20  . 0.3626 043726
‘10,0 D 2.4402 1 loi135 .24 . 0.4332 o0.3624
L 56.0 .. 2a@41g,gwfa-;506;45_ 1.36 ; . 0.4468 ‘0;3850

L R N U T

39.0 2,402 " 0.140 .24 o.a635 04276
42.5. . 2.4402 0.145  1.52 0.6524 . 0.3690

B
(S R

17.5 | 2.4402 0.140 1.28 0.4152 . 0.4228

23.0 . 2.5578 : . 0.145 1,28 0.5874 10,3716

89




Table 6. {Contd.) .

1

. "

‘ 3

&

7

13
14

15

18
17

i

19
20
21 -

u‘)

23
24

lze

8.0

10.0

23.0-

B 33f9f:
15.0
48,5
55.5

27.5

4.0 -
o
2.8

2.4402° -
254402 3
z.4402
. 2.5578
2.4403
12,5578
24990 -

2.4402
$2.2638° :
| gf44oéyj
. 2.3814
 2.3226

0,140
0.145
0.135
0.140
0.130
0.135
0,140

0.145

©0.130

0.140
0.125°
0.140

1.28
1.28

1.20

1.16
1.36
1,24
1.2¢
0,96
1,36

1.36
"i@90 :<‘I'

, 0;4158;
'éaéazé ’
0.5338
0.3626
0.4574

0.4332

' b.6524
0.4332

" 0.4158

0.3434 .

0.2914 -

0.2128

0.4228
0.4318

0.4734

0.3726
0.4318
0.3716
0.4228

0.4318

0.4318

0.3758
h0}4734v

- 0.4738 -

69
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Table 7. Correlation between yield and different leaf nutrients

N A P ‘ K

Ca / Mg
Yield 0.6618**  0.3988 0.6533%% 0.2887 ' ~0.1241
N - . 0.4726% 0.4887* 0.3627 -0.4350%
P - N o ' 0.2946 0.4561% -0.1485
K | | | ’ 0.2981 -0.4158%
Ca ~0.4856%
Mg

* Significant at 5 per cent level .
*#% Significant at 1 per cent level

04



Table 8. PathAanélysiQ ~ Direct and indirect influence of leaf nutrients on yield

- -

ey s

B - ”‘,“ R’

Ca .

Mg

Total ¥ . .

N 0.5326  0.1111 042526 -

Og' k

E . 0.2603  0.0070 . 0.5169
. ca 0.1932°  0.0108 . 0.1581

Mg - -0.2322 . ~0.0035 - .  ~-0.2149

1 0.2517° . 00235 0.1533 -

0.0186,
7 0.0234 -

0.0153

~0.0249

- =0.1532

=0.0522

«Gn0461
0.1707
. 0,3514

- 0.3988
 0.6533%*
. 0.2387
,5031é41

Residue = 0.576- ‘ ST
Enderiined_fignres_a£§ tne direct effects.

T 0.6618%%.

T4
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DIsCussIon

The present study was takeﬁ up with & view to
aggessing the fortility stetus of the oil palm growing
soils of Kerala and the putrient content in the leaf of
palae of different age éreupa. The correlation betwesn
nutrisnt eéntﬁﬁts of leaf and seil end the contribution of
each nutrient towards yield have alsé been studied. It
iz hoped that the results of the present investigstion may
bha h@ipéul in corrying out further studiss ﬁe work out a
better fertilizer #anag@menﬁ for eoll palm in Kerala,
Another aim of ‘the study was to sziﬁy thé sultebility of
the index leaf elresdy esteblished by I.R.H.C. The salient
findings of the study ere discu&éeﬂ-in the li&ﬁ% of the

available literature.

5.1 Effget of age of palms on concentration of nutrients
in leaf
Several investigations have besn carried out to
£ind out smréa&ati@a if any between the age of palms and
nutrient concentration in the 17¢h frond which iz considered

as the index leaf,
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- The nit&@g@@ @&mﬁ@mﬁfvari@ﬂ.ﬁxéﬁ 2+88 per gent
ind)3 year old palms o ééaz per eent in 35 yser old pelms.
it is seen thet the decresse wae progressive with advencing
aga; The deorease iu leaf § wizth invrensing age of palme
éay ba @ttsibuteﬁ.£@=tha increased demand of é%a element
for huﬁéh&ng. aé the pelm pesses from the vegstutive to the
‘munéhﬁﬁq‘yﬁasg {041 palm 3ﬁéxﬁa~buﬁwh&ﬁg:£x@m 4th yeay
onwards) . Ng Siew Kee (1968) has reported that leef pitzogen
generally diminishes with sdvenciag agéa Bechy €1§§53'has
shown thet lsef B diminishes in e linesr wey by sbout |
§s$21 ﬂar e@nt Sor avary uﬁiﬁ-;ne:@as& in ﬁh® aga éﬁ the palms.
The rosults obtelned in the present study corroborate %h@;
sbove £indings by shéwing 2 decresse of 0,03 per eent in

leaf N content with unlt ivoresse in the age of palma.

The highest nitrogen content in the lesves of
3 yeer old palms as compersd o the palms of the other age
groups polnts to the need for an-abanﬁggt.supgly of nitrogen
to dhe palm for &3t§bl&s&i5§ & healthy stsnd snd 0 prepere
for the bunching phase gﬁiéh iﬁérts from the 4th year. -
enwards. In the present study thers was & gudden decline

in the nitrogen content in the 7 yeasy @1&~p&1m&2wﬁ@ta$s
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'tﬁare waz no significent vaziaticﬁ'iﬁ the nitrogan
e@ntant‘hgg@nﬂ_ﬁhis'yeriﬁ&; This is a further indlcatlon

- of the higﬁ demand ﬁar'n;txegen in ﬁge earlier growth
éari@d'ﬁf’the palm. Probsbly some porkion of nitrogen

in the leaves sight hove besn mebilized for tlssue building
" andl strengthening of the whole palm to prepsre itself for
increased production in kha'c@ming~yearsw The pericd
batwesn the ér&'aﬁﬁ 7th yesr might be considered eritical
in the life of the palm.

Forty one per cent of the vepisticon in leaf
nitrogen is attributed to age of palme. The date on
vorlation in levels of leaf nitrogen with advancing age was

fitted in a simple linssr curve and is presentad in Fig,i.1
$.1.,2 Phosphorug

In the case of phosphorus a reverse %ﬁaaé,waa
noticed. The P content in the leaves of the index ﬁr&nﬁ
was §a§mé to be the highest (0.15%) in the iﬁ yesr old palins
:while»ﬁhé 3 yeor 0id palms a@ﬁ%aineﬁ énly the lowpst
percentege (0.11%). The increass in phosphores content in
ieaﬁaa with advancing age was'linéar, positive end

- significent {(r = 0.830). Between the age groups of 11 and
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13 yeers, there was no 'aiginificmt differenge in P 'conﬁé’\ént-.
~ However there was & steady increese in P content from 3 to
| 9 years. Leaf P level was found to increasa by ebout

Q;bﬁz poar cent Loy é"v@ry’ year. Ai: Qmermn thgé incfease
was by sbout 0,0013 psr cent as Xeported by Bechy (1965),
*‘E;imfevex he 4id not get a wonsistent trend in -the- increose of
the element with adveneing age of ';aaim_sn In the case of his
invasﬁigﬁﬁie%x st Pobe the P content was found to incresse |
with age. Wy Slew Kee {1968) and Ng and Chesh (1969) have
also fﬁeun&_-aimilat trends i/ifxl leaf P éon’eefnﬁ of oil palm.

- However, Tan (1973} is of the view €hat no consistent patteyn
| i3 evident betwesn lecf pm@haiqs cfz,énteﬁt- snd age of the
palm, There wés & declire of leaf P tsith advézm;hg age of
the pelm in’ the cosstel solls of West ﬁ‘a&ﬁyﬁm (S’ésttar, snd. -
Chang, 1976). 'Ehe above worke suggest the sbaence of &
reguler comsiatent ?aﬂgt@rﬁ in the P content with reference
. ¢o the sge of oil palgs, The lvéwmg trend mey be attributed |
to the verying soil end agro-climetic conditiens prevailing |
in different oil pelm plantstions. Gogheire (1968) cpines
- that P 1s the gsi!‘v,*@h of oil p&ln cultivetion end that it
g:tz.'a?s an important role in the gzmzth and yiem: of oil psim
'.";g}xmtati@ns; ﬁécexé&y_g to him P Vhaa--i.n importent role in
&&;«a plent metaboliam which in tn;m is= a function of regicnal
differences. In the light of the above ssid €indings, it is



evident thet unliorm trends cen never be excocted world

wide, with reference & the F content in ¢il palm lsaves.

The present inVeatigéﬁicn.hasrestab&ighéﬁ tha§
thare was signifiaant inereagse in P éﬁntent.@f oil palm
leaves with incresse in age. &iéﬁy edght per coent of the
variation in leaf P 18 attributed to the iﬂflu@mga‘aﬁ age
of palm, However, the supply ¢f the element to the galé
espeeially in the asrlier 1i§& spen- of the palm aannct.hé 
nagliected. This point is ﬁnxthar'supﬁargaﬂ,by,ﬁha fact
that palms of ége'gréugé from 3 to 9 years had substentislly
less phosphorus content then older paims. Probably the
younger palme might have rocelved little phoephorus,

elther netive or applied,

S.%.3 Pétassium

‘?ﬁe-p;taasinm content of the leeves in the index
zrenﬁ gave & decfeasing trend with an ina:gﬁﬁa»inﬁhe gge
of the palms. The leaves of the three yeer old palms, the
youngest agé group invastigaéaﬁ eantaiﬁaﬁ.the highest
pereentage of potessium {(1,38%) and it decrezsed conglstantly
with age giving & ﬁinimum of 1.13 per cent iﬁ the oldest
polims {15 yezrs). The dscline was Sigﬁifi@ant and the
pragsent study‘xéVQals that the potessivm ¢entent in the

leaf declines steadily with incressing age. The rote of
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decline wés ta the tune of 0.021 per cant per unit increase
in sge of palme. - This agrees with the finding of Bachy. (1965)
© who ;'fmnd that the rate of decresss was 0.02 per cent,

- Other autha’ai:s (Bachy, 1964; Ng Sisw Kee, 1968 and 'I‘aa;" 1973)
 have a‘ue f@umﬂ a éacmasing 4 cenmnt: in leaf w&*&h a&vancing
. &ge. Rnecht ana Ramechandrsn {1977) slso heve ohserved thot
ieaf K was higher in young palms of 3 to 4 years, while it

| was. lower in pslms of 30 yesrs and ab@?ﬁ; with & ﬁmmata’ of -
0,019 per cent per year, In ell the investigstions teken up
by them leaf K was found to decease significantly in a
lmeax way, with immme in @@3@ of p&lms, %ha’y gould find
*aiz' aqxam@nt mnmg t‘hme sstakes in the Goss of dsrived
‘xel&t:}mashig for palms at :lnmzva}.s of § yoers difference.
The results cbtsined g;am&enﬁy are in full agﬁameeﬁﬁ with

_ the ﬂndmcg«s’ of the ébc:va authors, Evﬂmmaugh the decrease
in K content was nneat esnﬁ ais;nifiaaat ‘the age groups of 3 §
and 7 yeas:s 2% well an mm age. gmum of 9, 11, 13 and 15 vere
on paz. 'l’ms showa thm: cﬁurmg t:he eatliex pericds there

was higher content @f @ataaaim in the leaves asn& aftexr tha
age of 9 ymm the y@te&samm ‘content daclim: md ;:amains
cempatetively c@natmt. By sbout 8 tz@ 9 Yoars the palns
:attain mll baaring eamcity and the demand for m algo chould
be higher after this gn@r:lcﬁ. The oll palm lﬂm easconut 1o

& potential K remover from soil, and &ue ‘m the need ef K for
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bunch f@&%@t&ﬁﬁg é@?&&g@maﬂtAgnﬁ maturity, somg of tﬁ@
potessivm in the leaves will have o be mobilised. In

the light of the results it moy be goncluded thet o steady
‘aﬁﬁply'afﬁﬁata3$£wm,a% 8 higher ﬁag&-wﬂa% be m&a@ svailabhile
=5 %h&*@ﬁlﬁﬁ'aﬁé%ﬁ it aﬁﬁain& full beering @&@éﬂiﬁya

The contributien of age of polms tovards the potessium

content in lecves is only to the tune of 24 per cent.

Unlike nitrogen end potassivm the &alaiﬁm @@ﬂﬁ@ﬁﬁ
of leaves in the index frond showed en incressing trend.
A meximum of 0.57 gag-eanﬁ.ﬁa’W&a»éﬁﬁﬁinaﬁ in the leaf from
15 year old pelms vhorges the micimum velue 6f 0.38 per cent
was noticed in 3 yeor old palms. Gala&um ig not o mobile
%&émﬁéﬁ and iz concentrated mailnly in the pidfle lamellse
6Ff the cell wall, In almost all crops the cslolum content
increagey as t&e erop spprosches end stteins maturléy. As
the pi&ﬁt.gx@wa»mﬁ$@ end wore calclum L8 @Egﬁﬁiﬁﬁﬁ'iﬂ the
middle lamellae so that the frame work of the cells get
gtrengthened. This must be the reasen why‘@ldag-@léntﬁ
contain more @alaiﬁm; There wes én incredse of 0.015 per ceont
in ﬁh@‘ﬁa‘aamﬁent por nnit~ﬁnmr&ﬁ$@/ia age &s seen from the
@yéaaﬁﬁ;mﬁuéyQ This observetion is supported by the findiags |

of Hneght and Remachapdran (1979) whio chioined an increase
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of 0,01 to 0.012 per é@ﬁﬁ‘iﬂ.éhﬁ Ca caﬂﬁ&atnwith an
increasge im unit age of the palm. Results to the
gontrezy are found by Bechy (196%), Ng Siew Keel . {1948)
and Foster and Chang (1976). Bachy (1965) has reporied ,
2 decrease of 0.005 per ecent for unit increase in &g@ CE
the palims, This daviatxwa cen be attributed only to
zeglonal end sgro-climstie differsnces. In the pressnt
stuéy'&he contribution of inéreaﬁiﬁg,ﬁgg to the C€a content

ia the index leaf was 30 per cent.

51+% Magnesium

The Mg content of the leaves decreesed with
increase in age. The values varied frem 0.42 per cent in
the 3 year old palms to 0.35 per cent in the fiftecn year
- ©1d palms, In West Africs, Bechy flgﬁéﬁjn@ﬁia&d a similay
trend in the Mg content in oil palm leaf, %he study
presently carzied out gave a~§a¢zaa$® af 0.012 par cant in
Mg content for unit increase in ege, vhereasz the value
cbtained by Bachy (1965) was 0.014 per cent, A general
decline in leaf Mg cantant in oil palm leaves, with increase
in eage, was cbserved by seversl other workers also
(g Siew Kee, 1968; Ten, 19737 Foster énd Cheng, 1976
end ¥necht and Remechandran, 1977). The contribution of

2ge towards ﬁé content of leaf was found to be 34 per cent.
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We heve alreedy seen that the Ca content was
increasing #&th agé-af pelms. Leaf Mg follows the epyoaite
courae. H8 ig sesn gerax&lly, & Co-Mg antagonism is evidant
in the present study aleo. Since @ natlonde bslencs has
.0 be est&bli&;&& in any plant system, the incrsase in one
aatiwn mey be accompanied by a dmorease in another ¢étien,
This principle evidently aec@ﬁmtg for the ﬁ&@x@asa=£n~£@a£
Mg content and an iﬁcr@ase in Ca content with advancing age

of the palm.,
S.1.6 Micronutrients (Zn and Cu)

Tha'highest.sinc @ancéntrétidn (25.2 ppr) was
noticed in 3 year o1d palms, while the lowest content of
93 ppm was notiesd in the &éaves of the oldest group
{15 gears) of palms. There was a ﬁ&csaéae‘ﬁm\the'cénﬁenﬁ
of this element with increasing ag@s:,ﬁha eanﬁrﬁbati@n\af ege
. towsrds the reduction in zine content of oil ﬁaim~waavf@ﬁuﬁ

o be 34 per cent.

KowavVer, the é@gm&s content showed a,ﬁécx&&s&ﬁg
trend with inereaaiag aga of the paim, though the decxaase
'waﬁ not significent. The copuer content in palm ieaves
varied frem 6.23 pfm in the three year old palms o 4.10

in the 15 vear old palms. &iﬁﬁa'ﬂﬁ literature rogarding
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microputrient atudies conducted on oil polm could be
located a compariscon and discusaion on the values presently

. ebtsined i8 not possibile,
5.2 Leaf maturity ond nutrient concentration

An attempt hés been made to gtudy the nutrient
concentration in the léavas of oil palm with reference o
the renk of the froné by anelysing 1st, 9th, i17th, 25th and
33xd frends,

‘ Tha maﬁimnmfie@ffniﬁr&g&n content was anoticed 4in
the first frond vhereas its content was least in the 33gd
Erénd. the values being 2.4 pex cent znd 1,8 per cent
réspectively. Thete was no significsnt verpistion &HONG ﬁhe

1st, 9th, and 17th fronds anéjth@y'ware on par. The nitrogen

content of these groups were for superior to the 25th and

33rd fronds.

&3 in the ¢ase of leaf nitrogen, P content of the
lst frond wes meximun (0.1987%) while the 33rd frond had
the minimum P content. The P eontent decreased pr@g%eﬂaiv&ly
from the first to 17th fronds. fThere was ne significent
veriation in P content between the 17th frond and 28t g

Frond.
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Potagsg ium also was moximum (2, 13%) 19 the first
frond wharess it was the minimum in the a3rd franﬂ»

The 9¢h end 17th frond di4 not very significantly.

Unlike ﬁ,'P and K, Ca was found to iﬁér@éae with
incresse in age of frond. The minimum volue was regorded
in the,firsé ﬁrénd {0.37%) while the value for the 33rd
frond was the highest (0.51%). There wes no significent
difference in Ca conﬁent between the ist %Sizsﬁh fronda,
though there was a progressive incresse with sdvencemsnt

in age,

bventhough the Bg content zhowed = ﬂesrécsing trond
there was no regularity in its veriasticn with the
inereasing sge of the fronds, The Hg content of the $irat
£rond was mexdmum {0.53%) while it wes minimum (0.385%)
in the 33rz8 frond. The 31st, 9tk and i7¢h fronds were
- statlstically Sup@fi@ﬁ in Hg eon%anﬁ to ﬁhefzﬁth énﬁ 33xa

fronds,

1

Both the micrcnutricents 2n and Cu showed a-ﬁeczea$ing
trend with edvencing age of fronds. . The zinc content in the
ist frond was 95.62 pym wheream its content in the 23rad
£rond was the lowest (15.96 ppm). The ist end Sth fronds

were superior in zinec econtent compsred o cider fronds.
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The maximum cépyﬁr“ésnteﬁt was notliced in the first frond
{11.87 p@mi and the minimum velue (3,18 pom) was noticed
in the 33rd frond. Here also, the f£irst and 9th fronds
contained & greater amount of copper while the older fronds

éid not very signﬁﬁi@aatly in its content.

it may be noted from the results of the presont )
study the most of the plant nutrieﬁts.deareasad with increase
in age of fIGﬂﬂﬁ.. Gnly celctum showed the opposite trepd.
Generally most of the mobile elements are tronslocated tﬂ,
physiclogically sctive and growing regions from older leaves.
Ag new fronds are put uwp (2 cach in every month) the
aﬁ@iti@nal reguirement ¥or elements aze ﬁar%iaily et ﬁéam
thé soil reserve ﬁéd.gaxtially from wlder leaves. ~Calcium
being 8 non mobile ﬁiemant in view of it being & structursl
yétt of the plant cslli, has aatur&lly'shawa‘a higher content.
with inereesing age of the frond. Studies conducted by
geveral 3cienﬁist$‘suypaxt m@st of the findings of the
present iavastigaii@n; Scheidecker &né Prevot (1984) have
found that ageing of the leaf results in thelr impoverishment
of N, P, K and enrichment of Ca. Similer trends have been
reported in WALIFOR angual report {1256).. Ekaashart ti95§§
has found thet there wes decrease in K content as the age

of the frond incresses, He hes alsc feported that the gatic
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{hat °+
: batween tha aentent ﬁf K end Mg éscreeset with age.
The dsta given in Teble 3 presents a similar picture.
ﬁccoréing‘ta‘Sﬁilae and Chapés (1963)  the mdﬁeial eloement
content is dépéndeut on the renk of the leaf. The irregulay |
mattern @f vaxiatien in Mg content dua to 4ga of fronds,
ohserved in the present study is in consohance with the
fmmﬂimga of Br@eshart (1955), Rajeratnam (1973) has ﬁ&sex%éd
a8 decline in the Mg content with tha-aévaneihq‘agé ef_the
pelms.. Prevot énﬂ.&entxdbratﬂn»éissa) h&nizeéaxted an
inarsast iﬁ~the Ca and Mg éonﬁgn;-ﬁiﬁh age and dimiaiahing '
trend in the cese of P and K. He hes also observed an |
incteasa.inithe'nitragen eantehﬁ £rom the 1st to 9th lgaf
‘ &nﬂ=a'décfeaae theraéftér. His bbsarvat;wn except in the
i_ Case @f.ﬁg*h@lﬂsﬁqéaﬁ in éeaggat‘ef the7st#§?_préaent&y
undertaken. & decline in K content and an incresse in Ca

content were re§05taa“by<8achyf€19@43,

A goneral decline in Zn and Cu with sinilar trends
‘ia N, P snd K was reported by Rg and Tan (19"4}. This agrevs
with the result obtained during the course of the present
iﬁvcstigati@ns. it may be'conéludeﬁ that thé plént
nutrient content in. the ail paln lgaves ia a func&icn ef

the agm OF §:cnaa.
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5.3 Correlation b@%waén'a@ix ﬁﬁﬁzi@nﬁ content and leef
' nutrient content in palms of 3ifferent zge groups
ﬁuﬂsidexing the aﬁunﬁénéev@f literature suggesting
a 5t$enm-aezxwl@ti@n‘h@twaén nutrient status of sé&l and
?l&né éfzam@nﬁ\end1@kgias, 1952y Prevot and éillexg 19s8;
Tinker and 2iboh, 1959) zn atteﬁgt was made in the yxessﬁt.
_‘invaatiga%ian to egrr&iaﬁa g nutriéﬂt content of swiﬂ to
that of theli?th fr@nﬁ_which is interﬁaﬁiaaally»ace@pt@d
as the index fxanﬁv Tﬁ@'matuxitg akatus @Elﬁha Qlant is a
determining fector in refleeting the mineral composition
of the aoil (Cechs and Glivén@ 1976; Yoster and Cheng, 1977a)
irrespective of the index f#@nﬁ, Hence it has to be
egteblished whather the 17th frond provides a suitable
index of soll fortility for pelms of a;i ages, ‘Th@teﬁaz@ ,
the present study inciuvded correlation studies of the
composition of different mitrients in the 17th frond of
pelms of different age groups with the eontent of thosae

elements in the corresponding soll.

in the case of nitrxogen, slgnificent correistion
was ssitablished hat%aen the content in the l?th frond end
801l concentretion in palme of all age groups. The linear
regression equation £ltted with soil and lenf snalysis data
atiributes 45 to 82 per cent of xalat;ﬁﬁahiy~betﬁeaﬂ.tna

Ceontent of ¥ in the 17¢h frond and the corresponding soil
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" nitrogen. Nair (1981) has reportad a significent corre-.
-lation betwesn leaf N end soil N.

The leaf canﬁeat~ef'§h@spha:us was found ﬁn.ba
significently éegg&iatad ﬁigh that of soil in the case |
of 7, 9 and 15vyeat-alé>ga1ma vhercss no correlation conld
be established in the cese of 3, 1i'an¢125 yag£ 01& palms.
Some correlation hes been found by Mollegwerd (1971) between

9041 P content arid levels of this element in leof tissues.

in the a&se of R, dts emﬂtent iﬁ the lesf wag
correlated olgnificontly. with the availsble E of aeila
in palms of 7 yeors and above, Simi;ar reﬁalts_ware
Jreportad in Halaysiakhyﬁﬁﬁllg913ré {1971).  Ochs {1565)
snd Fair (1981) also found a relatiwnshiy between exchangeeble
-K in the soil anﬁ.leaﬁ K

While Neir (1981) could not find eny relationship
‘between celcium content of the soll end leaf, the
relsticonahlp was significent in ths.?xeaent #tudy for ?, 9,
13 ané 15 yeax'alﬁ‘galm&q Soil end leaf content of My were
'a@tﬁalated witih each other for ? 2nd 13 yesr old ﬁéim#
only. -SBignificant correlation batmeen,ziac content of the
soil and leaf weas cbtatned only ﬁer 3 anﬁ 11 year o018 palma.r.
H@W&V@!, the seil and leaf Cu content showed a.temarkabie

cerrelaticn in 11 Yesr 214 pelms only.
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| Thexe msy be several reasons for the fallure or
success in astsblishing a relationghip between soil and
plant’eencantratién of a péttieulaxtnutrient. Whila-thg
niature of fertilizer applied, the soil m&ner&legy and
microbial atatua m@y affect the amaunk of aVailable nutsi@a&
a8 @stimatea by extractimn mathada, the same naads not be
reflected in the plent becsuse the uptake end trannlacaﬁiea
of e nutriﬁnt will be further centzalla& by climatic ‘
eanéitiona. plant physialegy'ana-rcet sba@tbing cepacitys | i

”ha nutrient shserption character ﬁ* palms can also vary aaebzd-

 1ng tg»maturity* wharatare it is sobt the amount of nutrient |
in the soll which is imgartant tas bettey nutrition and

-yieldf but the tiliua\cqaeeﬂtxatian aﬁé'thevﬁranalec@tiaa

of nutrients., Megnitude of nutrient upteke can also vary

with the nsture of nutrient elsment. Therefore nv correlation
eah‘ba expected in 211 the soils, f@ﬁ’g&ima of all ages,

':aaé fer ell the elements. For those putrisnts whiah provids
significant ca::alatiaa hazwtcn a@ii mﬁd 1ea£ cencantxa&ian

"the indexing of & particular lesf and enalysing the seme

for detection of nutrient deiiﬁiency.axe reconmended. The i?tﬁ"”

‘£t¢né proved to be the best indem for most of the elements
under inveatigatian and for palms aﬁ'msat of the age groups

_unaer study. A greaﬁsw.uudaratandinq of the iﬂtmrxelaziwnahip

between soil nuttignt’atétﬁa and that of the pelm cen be
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. @steblished by o ecnbinstion of asoil end @i&n&,@n&lysis

of @ lerge number of savples.

5,4 Correlation betwsen leof nutrient concentration
- in different frond positions ond soil nutrionts

Eﬁ'h&s baen esteblishad that the @@ﬁé@ﬂ%ﬁ&ﬁ%@ﬁ ol

- differsnt ﬁatxiaﬂts in %h@ La&vg&;?éxiagﬂﬁ& regponse o

the @@i&lﬁ@tti&iﬁy*&&a%ﬁs»{ﬁ@a&ﬁag; agsauama ﬁg, 1972} end
sge of the palms (Ochs snd Qlivian, 1976). ‘V@g@%ﬁtﬁ@e growth
{ho, Chen, Gotx ond Garden, 1973) end climstic fectors

{Ochs and ©livin 1976; Foster and Chang 167787 197%b).

lit iz ﬁﬁﬁﬁgﬁiﬁlvﬁ@ agteoblish a8s to which one of the Jdifferent
fronds will show o mawkimum possible reflection of 5641
sutrient status of ﬁifﬁ@xent,miﬂegai elements, In the
present investigotion coxyelaticn studies were cerried cut
h@tﬁ@@ﬁ\&ﬁ@ elemental composition of frunds st diffegsnt
ranks end the corresponding suil ﬂutxiané gtatue, It ig
avident From tﬂ@ resulis @bﬁ&in@ﬁ.*ﬁwﬁ thers is remerkehle

xal&ﬁi&m@ﬁi@ betwa@n loaf composition end soil t@&ti&iﬁy;

I the ease of W, out of the 5 gaaiﬁi&n@ a@mazéexﬁ&
for a&my&ﬁati@my & positive and &igﬁiﬁi&&ﬂ% xwl&ﬁiaaghi@
could be ssteblished betwesn the 17¢h ﬁsaﬂﬁ and moil
nuetrient status. The eorrelation coefiiclent in this case

wes 0,8283 vhich was sighlficent at 1 per cent level.
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Prom %hé cosfficient of determinction it cen be concluded
thet 68 per cent of the vexgati@m én goill nitrogen iz
reflacted in the 17th lesf, Tﬁa.éﬁaaxvaﬁi¢n by Harxtley
{19577) corroborutes the chove Finding. This indicates
thet under South Indien conditions the 17¢h frond is most
ideal for studles @n‘@i@z&g@@-ﬂm%&iﬁi@n of oll palm.

In the gade of P an&lﬁ slso the 17¢h frond proved
to he represeontative of gsoll ﬁﬁ&tﬁl&ﬁy; ‘For phosphorus,
47 per ecsnt veristion could be expleined By the composition
of 17th lgaf vhich gave e significant correlation '
fr » 0.6062) with soil aveilaeble phosphorus. Similarly
the K content of the 17th leef was aigniﬁieaﬁﬁiy eosrelated
with soil K, In this case the correletion coefficient was
0.7966 ond the cuefiicient of determination waz 83 per eent.
Hence it cen be suggested that the 17th Erond mey be
considered @z & sultable index for the ssseswsment of soll
fertility in the case of mﬁj@& elements in oll palm. The
veriations in the éi@%@ﬁt&i eontent in the palm ledves in
raiation ta\gag% nutriont status were fitted into g@%&éﬂé&@n
@gﬁ@ﬁimna which proved to be linesr. This shows that
content of o perticuler element in the index leaf is
@Eﬁﬁ@ﬁ%ﬁ@ﬂ&ilﬁﬁ the stetus of thet element in the soil.
Hence f@xﬁilié@t&@%'@f the soll results in the enrichment
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of plent eomposition &s reflected in the index lasf.

Warrier ond Pigoot (1973) xe95:te&_that.ﬁe#ﬁiliagg\appli?
cation was @ major fector influencing the leaf éutrient
composition., An assessment of the concentration of nuhri@nﬁs
in the 17th frond should therefore provide guidance towards

the amount of nutrient to be ég?li@d-ia the eoll,

While it was the 17th frond which showsd maximum
correlation with the soll in the case of H, @-anﬂlﬁ'ﬁhe
same was not true for Ca, In thié case the lst! frond showed
maximum corrslation (r = 0.7333) followed by 17th frond,
- with s c@rrelatian'ccefficient of 0,7013. The odd hehavicur
5f the element explains this devistion. It is an immobile
slement, Ye have already seen that the Ca content in the
- lesf tlissue iﬁcr@asaﬁ with incrosse in sge of pé£m$ ag well
28 age of frond. In the casse of Mg it was ageln the 17¢h
frond which eould reflect the seil f@ftiliﬁg status to en
axtent of 56 per cént. Here the correlation gﬁeﬁficient was
0.7503 which was the highest among the five ronks of fronds -

under investigetion.

%o definite conclusion could be axrrived at in the
cage of zinc end copper with regerd to index leef. However,

the maximun correlation was noted in the 25th end 1st fronds,



\léh@ a@kweag@n@iag values were 0.5082 and 0.2428

respectively.

It has &1%@&@&_%&@& @$ﬁEﬁ3i$h@& that the 17¢h leaf
provides the best index of soil fertility (Hartley, 1877,
Eventhough the 17th Srond éan be suggested as the bast
' y@ésibi@ index it need not be so for all elemants end palms
of @#ll egeg. Purther investigetions are @ﬁ@g@gﬁﬁé o
egtablish suiteble index leaf/lecaves for the evalueticn 6@
soll fertility with respect tw elements other then N, P, K
end Mg for palms of Aiffersnt sge gﬁ&ugs‘éxéwim@ undey
diffesent agéﬁeiimaﬁi@ Zonaesd,

568 @@zrwlﬁﬁiﬁm and path gﬁeﬁﬁﬁai@nt,aﬁﬁiyﬁis'gﬁ lsaf
nutrient concentration with yvield of @iz‘gmimA

Simple correletion coefficionts were @ampataé
between lesf putrient concentrotion end Fresh Fruls Bunch
(£.7.8) yield of oll pslm. Path coefficient enelysls wag
- used o y@r&itiéa the correlation coefficlents OFf ﬁuﬁgi@ﬁt |
‘ eﬁma@mﬁxatﬁaﬁ of leaf ¢issue inte direct end indirect
effects using methods described gg'ﬁxighﬁ (1921) enad 24 (1956).
The residusl effect in ﬁhis study was computed to be
0.576. Though xakaéimnﬁhﬁy &ﬁﬁwaén lenf nutrient congen=
ﬁzﬂti@m_ané_fialé iﬁ‘ﬁii palm hag beon sﬁuﬁi@ﬂ; there is

livtle information on the influence of the conponente of
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Serlous nutyients on the yleld (rem), ﬁaﬁ&&ﬁt@é of

'é@rr@iati@n @@@iﬁi@&@mtﬁ'&mﬁﬁﬁ,ﬁiﬁﬁﬁxﬁﬁﬁ_ﬁhar&e@@ra e
not give the @xact:pié&axa of the t&lé%i?@ isportonce of
digeot and &ﬁﬁixaﬁt influences of these characters.,

This work alse a&ﬁ@mgés ﬁ@kgiﬁ§1a-@u&-th@ @y@&ﬁg@&#&@vaﬂﬁ'
&ﬂ%ﬂg@ﬁiﬁﬁie'E@lﬁéiaﬁéhig'ﬁaﬁw&én leaf nutrient CONQRT=.
kration eand yieldg h ‘ |

The correletion of yim&@,wiﬁh leaf n (0. 561&) and -
@asium @@;%5333 @azm f@mﬁﬁ 2 be highly s&gni?ieaﬂt

and positive. Leaf P wes found te be correlated with
yield at 10 peyr @@nﬁ l@vai.aiisignificanﬁau The direck

and indirect efifects of He #, B, Ca end H@‘ﬁﬁ @&@1& wvara

- estimoted. The maximum direct effect was @b@@svwﬂ for leaf
N (53%) folloved by & (53%) and Mg {3543, The‘ﬁizaet
effeots of P and Ca w%r@ only 2 peg cmm anﬁ % ref cent
' K@Fmaativaiy The correlation between leaf ﬁ and vield was
\66 por cent @f which ! 3 pex Qent iz the direot af act eﬂa
remaining 13 per cent the 1m@ir@¢t mfﬁmct of 7@&“ N vig |
leaf P, K, Ca and Mg, The maximun indirsct effeet was frém
lesf K (28%). Prevot and ﬁliagniax {1959} reperted that,
vWhen the lesf H content reached 2.7 per eent, there was &
ygaztiVa,egxxﬁlatiam batwaam E.l@v@la and yield, @&?@%;
. Leyrits end 8Ly {i96s) Yot response o yield at a level of

. 2% per cent. Uerrier and Piggot (1873}, Umner Akbar ot al,,
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1976) else roported simliior results. The shove findings

age in @@ﬁﬁ@xmit?‘wiﬁh the regsults presently @ht@&nﬁﬁg

Though eharé@rxeiaﬁi@ﬁ‘b@ﬁwaen leaf P and yield
was 40 per cent its direct effect was only 2 per cenb.
S0 this correletion 4s the sum totsl of the indirect |
effects via other nutrients espeelclly leaf B (25%) and
igaf R {15%}. 3In the cage of leaf phosphorus scme workers
obteined correlaticn between leaf P c@ﬁt@m%.én& vield,
FPorde et &la,(i@ﬁﬁ}~h@v@\@®ﬁéiﬁ@é vield increoase upto a
i@&f P gontent of 0.147%., Simllsriy Neir {(1981) ghawa&
positive ﬁ@xfglataéﬁ'b@twa@a leaf P contant and yield of
odl painm., Hovewer in the presout study lesf P was correleted

w&ﬁh‘yimiﬁ only ot 10 per cent level of eignificonce.

QF the 6% per cent coyroletion betwesn lesf K
and yiedd 52 per cent was direct sfﬁa@k of leaf K and
remadniug 13 per cont is the &@@iﬁ%@%'éﬁfaaﬁav&a other
nutpionts especislly lesf N (268). In the cese of leaf
A'patﬁﬁaiﬁm-5&zuﬁ§;e@nr@1atimﬂ was repGrted by s&vaxai woOrkers.
Provot and Ollagnier (1939) observed that vhem lesf K level
was more than 1 per cent thore was ﬁignifﬁaﬁnt‘ﬁﬁaitiVe
correlation betwaen ¥ ond yvields Foxde et al. {1965)
cipteined yleld improvement of individuel palms with a leaf X
content oF 3;2@ per eent. Dachy {1969} Gorrier and Piggot
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(1973} end Nair (1981) got incressed yimld, when the leaf

\\
¥ content was increasad, o

N

The review on the nutrition @f\éil palm in the oil
paim gtawiné countries of the wéxlﬁ ravealéfthét\rwagens@s
to N and X are universel snd these nutrients axe*t @ major
role in the growth ané.mreﬁuctian of the oil palm. ?h@&@h@vuﬁ
is zemuixaé for full espression of qualitetive choracters o
and P EQSgansa Aepends mainly @n ¥ stabug of ﬁha spil. *‘\h
Investigations on the Ca nutrition aze m@ﬂ@r& and the influence T
of Ce on oil psim yield has not yet been sstabiished. Xt
appeers from the prasent invaestigation that the ﬁixecﬁAaﬁa
indizrect influences of leaf nutrients u@ntribut&@ to 43%

of the yinlﬁ in oil §alm.



Summaty
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The present study was undertshen to find out
the nmtriané content of the soils growing el ga;mi the.
nutrient content of oll palm leaves from poeime of
different age éx@w§a and also fyronds in diffegont positiong
te correlate the different peremcters and find out the
rola of differont nutriente in buneh production. Tae

img@tﬁanﬁvﬁinaings 8re presented here.
o dge of palms andg nutrient concentration

1. M, K, Mg, Zn and Cu showed a Qecreesing trend
with increesing sge of peims vheress F end Go content in

4the plant tissue tended to ingreage.

2. Haximum smount of 2.82 per cent nitrogen was
noticed in three yé&r olé palims whereas it was only 2.32
per cent in 15 year old pelms, The cexx&ap@a&iaglvmlues
for potassium were 1.38 per cent and 1,13 per <ent, for
magnesiua Qﬁeglg@r‘ééntfand~$.35 per eent, for zinc 25,20 ppm
and 9.23 ppm and that of copper 6.33 prm end 4.10 ppm.

Phosphorus concentration wes meximum in the leaf

- tlssues of 15 year old polms {0.15%) and minimum in three
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year old peims (0,12} . Calciun content voried Erom
0.58 per cent in 15 yesr old pmlm.tw 5.3% dn thites y@ar
old paina.

" 3. Zhﬂxe was aigmificapt correletion b@tmeaa age
of p@lma end concantration of ¥, P, K, Ces, Mg and Ba.
Therz wee no significant relationship betwaan age of palms

and the Cu contant.

“e The contr ibution of age of palms tawarﬂs the
concentration of Leaf nitrogen was 41 rer gent of phogphorug
it was 68 per cent, of potesslum, 24 per cent, of esloium,
30 per cent, of magnesium and slne, 34 per cent and of

copper 14 pas*cant@
Lea# matﬁrity and putrient concentration

. Al elements estimated except ¢alcium showed a
decreesing trend with age of fronds, ﬁ@x&mﬁm'eléméﬂﬁﬁl
contand wéﬁ.n@ticeé in the lat frond whercas it wss minimum
in the 33rd frond., The veriation in slemental content from
ist to 33zd fronds was from 2;& to 1,8 @mx'é@nﬁ for N, 0.19
e 0.11 per cent for P, 2.13 to D.82 per gent for ¥, 0.%3
to 0.38 per cent for Mg, 95.6 to 15.9 prm for zinc, and

11,6 to 3.1 ppm for copper. Caleium content increagsd from
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937 per cent in the ist frond to 0.51 per cent in the
332& frond. &Ll the varisticons in nubrient contesnt dus

to egeding of frond were significant.
Hutrient content of soll snd leaf concentration

The soil ond isaf meamples {(from the indeax frond)
£rom plentaticns of 15, 13, 11, 9, 7 and 3 yeers were
snalysed end simple correlation and lineer regression were

computed. The cobssrvations are as followss

i, With reference %o nitrogen there waa:aignificant
soaitive c@xxalaei@mfb&kwa@a-&@af nit¥ogen and s0il nitrogen
in 211 the age groups invesﬁigataég Highest coprslation of

22 per cent was obtained in 11 year old psims,

2¢ A Qefinite @attafn-mf»carralaﬁi@n,b@ﬁwaaé scil
phosphorus and leaf phosphorus wca-ne% cbggrved. In 3, 11
and 15\ya§$ m;ﬁv@mlms the seil phoﬁph&ﬁﬁé did not influeace
.ieaf ? content. In 7, 9 snd 13 year old peles there was

gignificant correlation between aoil P and lesf P,

3. There was significant @@ﬁi&i?@ correlation between
&aii E and K in the leaf in ell age groups except three

year old palms.

~
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. 4., The calcium contents of 7, 3, 13 and 15 yeax
old palms were found to have 2 high correlation with

soil caleium, HNo carxelatiém between soil celeium and
leaf celoium wers moticed in 3 end 11 year old palms.
Bighty five per cent of the voristion is attributed to goil

eslcium in nine yeaf old palms.

5. In most of the age groups investigated no
significant correletion was observed betuwesen soil Mg, and
leaf Mg. Highest significent correlation (81%) was obssived

in §3 year old pelms followed by 7 yeer old polms.

6. Por microputrients, Zn and Cu there was no

definite pattern of correletion between soll end leaf content.

ﬁwntent of nutrients in dlifferent frond positionsz and
aazl nutrient content :

Cerwlatiam ca@fWAeiem% betvesn soil and nutrient
contents of 1st, 9th, 17th, 25th and 33rd fronds were
worked out. Result obteined shows that the correlation
batween the nﬁﬁzi@nﬁ,aaaﬁ@a% of 17th frond &hd‘@he soil
nutrlient content was found 0 be significant for nitrogen,
potassivm and magnesium, ﬁitxmg&n showed the highest
correlation (0.8283) at 1 per cont level. In the case of

zine and copper eventhough there was correlation with the
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17¢h fzaﬁd; the velues ware not Qigniﬁicanﬁa\ ﬁiﬁh rogard
&0 phesphozus, s¢me positive coxrelatién, theugh net
significent asuld‘ﬁﬂ obgerved with reference to Sth; 17¢h,
25th and 33r# Eronds, Por celeium -aignx.ﬁim;r;t: positive
»c@rre aticn in the case of 1st, 9th and 17th fxenﬁs c@ulé
be @%taine&.

¥isald and nutrieﬁg econcentration

The contributicn of different mutrient elesients
towards yield was assessed using correlation and path
aralysis, The correlatien of yiald #ith leaf nitrogen
{r = 0,6618) and pcteaﬁium {x = 0. ,6533) was found to be
highiy signiﬂic%nﬁ‘anﬂ wmﬁiﬁiva, Plant pheaph@z&s was
found to be correlated uith vield at 10 per cent level of
significance only. Calcivm =nd magnesium were found to heve
no correletion with vield. The meximun direct effect of
laaf nitrogen towards yial& was 53 per cent followed by
K (S2%) and magnesium (35%)., The direct effects of P and
Ca w&re’ﬂniy‘z and 5'pe: cent respectively. The ﬁix&ét and
inﬂi&awﬁ influences of leaf nutrients cmntribﬁteﬂ to

43 pex cent towards yield, )

in therlight of the fact that no invwnﬁigaﬁian on
the fertiliity 3taﬁus ‘of oil palm grawimg sails and th@ leaf



‘eoncentration of mutrient olements has béaﬁ taken up

50 far by anyone in Kerals, it cen be sald tﬁaﬁ tha present
investigstion haz vielded some v&lﬁdble information.

The ¢lues obtained @@iﬁt to the fact that monitoring of the
nutriticnsl a%atus of the &ai& couplad with leaf analysis
will be of very gx”at.help in €exmulatiag a8 acaeﬁ&le fox
f&r@ilizax spplication. Based on all the dots obtained W
'weg found té contribute much toverds iﬁs_é@nteﬁﬁ in palm
ené;yielﬁ fall@ﬁ@ﬁ by K, Higher nutrisnt centent in young
-pelms, points to the fect that the demand for the nutrients
during the initisl grouth uﬁrimd,@f the palm is gr@aﬁ and
that sufficient czre is to be teken in maintaining a;highar
nutrient utwtﬁS in ﬁha g0il during the earlisr growth
pexiod upto 7 years to prepere them £op heavy bearing
ﬁuriag»th@ later yaaréj The role of calelum end §h®éQharué
in yleld is found to be minimal. This does not neceasarily
wvartant @ neglect in aayylying thege majax elementa, Both
calcium an& phesphorus mve seen in higher proportion with
sdvancing age of the palm. This may be due o thelr
accumulation in the %tissuss =5 = funotion of time. An
initial heavy dese of alowly ava%lﬁbla P is woreh txying,
Sinee most of thc areas and palms aampleﬁ Were atenéing én

unfertilised solls, the full eapueigy of the paims in the
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uptake and utiligetion of the nutrients wﬁl& not Be
reflscted in the dete obtelnsed in the present &ﬁ?ﬂﬁ%ﬁﬁ@ﬁ%@ﬁm
The role of phogphorus and ¢alciuvm in @i&,ﬁﬁ&m nutrition

requires further elsborote studies,

Further, no conclusion could be drown on the role
of zinc end copper presently studied. A ﬁ#ﬁéﬁﬁ%ﬁ
conprehensive invegtigation on @11 @esanﬁiﬁi,mi&@é&&%&%@nﬁagv
with regerd to their avollebility, upteke utilisaetion end
effect on yleld has to be undertoken. ﬁuﬁthex; sam@'kriaiﬁ
wigh graded levels of mejor @laﬁﬁfﬁﬁﬁxi%ﬂtﬁ B, P, X, €s aﬁ@
Eg.Ht.éiﬁﬁﬁzﬁnﬁ’lﬁﬁaﬁi@ﬁﬁ-§@$ a number @ﬁ‘ymaés’wili
defindtely help in the formulation of better fertiliser
gchedule ﬁ@xa@a&ga\mﬁ éiﬁf@r@aﬁ:éga groups and locstions

This con b&-é@a@;aa & eontirmous phased progremme.
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Abstruat of anslysis of variance toble on the effsct ef age ef»paims‘én
coﬁcsﬁtrutimn of mutrients in fronds o
Source ag N 3 X es  mg Zn Cu
, : R . ‘ . i -
Between age 5 0.4581%%  0,0016%% (,1046%% (,0562%% D.038&%" 405,52#% ?QS&H”
groups E o . ,
Within age' 66 © BL0131 0.0005 0.0246 0.0083 0.0048 43482 3.18
. groups - ' ' ‘ ‘ .
Total 71

¥ Significant at 1 @@r‘a@mtflavel'



a@@ﬁ&ﬁﬁﬁ,;7xmh

Abstrect of anaiysia of vamzmeaa t@bia m"s the effmt of age of fmnﬂs on
nutrient concentretion
Sourge ag. @ =B P ‘ " Co - Mg &n © Cu
Between fronda e Al A ST e e v “ . ‘ . - 49 ; ;
of different - 4 0,7777%%  $,0138%% 2.8899*%*  0,0333%% Q*@435** 1%5%&;%2** 13&w9178**
age ' '
Within fronds of g5 0366  0.000%  0.0567 0.0088  ©0.0093 823.9628  7.6264

differont sge

Potal - 59

e Significant st 1 per cent level



| NUTBITIONAL STATUS OF SOILS IN RELATION
TO FOLIAR NUTRIENT LEVELS IN OIL PALM

) By
SOLOMON CHACKO B.Sc. (Ag.)

ABSTRACT OF THE THESIS

Submitted in partial fulfilment of the

requirement for the degree

ﬁ‘[aster of Srience in @;gricultnr}e

Faculty of Agriculture

|

Kerala Agricultural University"

;Departmcnt of Soil'Science'énd Agricultual Chemisty
- COLLEGE OF AGRICULTURE

Vellayani - Trivandr—um'ffv

1988



An.iavmstigaﬁian was taken up in oii palm
grown in the plantetion of oil pelwm Indle Limited at
Yeroor (whéxathipuram)-@f {wailon diatriat, with & view
€6 eva&uaﬁin@ the nutritional status of oil palm growing
Boils in relation to leaf nutcient content. Differsnt
age groups snd different frond positions wete‘iﬂéluéaﬁ‘
in the studleas,  cmrre1é%i¢n‘hatwaéa nutrient content in
seil to that of leaf content, age of £§enﬁs and nutrient
content in leaves, age of pelms and leaf ﬁutrieaé CONGE-
tration and nutrient content in the soil ﬁﬂ_ﬁhat in the
leas tisaua‘ﬁare worked out. C@ts&iaﬁi@n batwezn yield
end leaaf cenegntgatien was also worked out using data @ﬂd-

semples collected from the CPCRI Research Stetlon at Palode.

Tﬁére was significaaﬁ.carraiatian'beﬁﬂ#en age of
palms and concentration @ﬁ N, P, K, Ca, Hg and 2n while
29 pignificant c@rﬁ@lation wagvabtaiheﬁ in the case of Gu, |
R, ¥, Mg, Zn and Cu showed & decrzasing trend with inczeasing,/%
age of palms. But P and Ca contenk of leaf tilssue incr&ase@vf
with incFease in ege of palms., Maxipum ®&mount ef all the

nutrients wes found in 3 yesr old pelns. All elements



°axcopt Ca decraased significantiy with age of fronds.
Mezimum concentrotion of nutrient was found in the first
frond while it was winimum in the 3328 frond. Cealcium

céntant showead th@-@@posita erend,

There wes sigmificant F@ﬁiti@& a&xzalatimn betweon
leaf N and soll N in all the age groups studied. The
cerrelaticn h@twamn smil P and leaf tissue P did not show
a regular pattern. There was si@niﬁiéﬁntlpeﬁiﬁiva correla-
‘tlon between soll K and leaf K content in almest ail aga
groups. Caloium contents of 7, 9. 13 and 1S year old palms
‘Q@r@ found ¢o have @ sic ﬁiiiaant correlation to soil Ca,
whareas sach carx@latian was not found in 3 and 11 year cld
palms. &@ mignificamt correletion was observed between ﬁail
Mg amd 1@af Mg in most of the ag@ groups. Micronutrients ‘
Zn and Cu ald not reveal any definite peattern of correlation

- between the soll and lesnf contente.

Correlation between the soll N, ¥ and Mg content
was nigﬁly‘si nificant wiﬁa xmfexenca o their cﬁatent in
the 17th frond. The e@rxelatian_caafﬁxaient\V@lums with :
reference to P content in soils in reletion to the 17¢h frond
w2s not found to be stetistically significent. TFor Ca,

significent positive correlation could be ebtsined betveen



the soil content and leaf tissue centent in the lst, ‘
9th and 17¢h Eronds. ﬁﬁgm'ww highly g@@iﬁiﬂé‘e& ecrrelation
botween yiald and ¥ end K in the iaza& HMowimus direct
affect of ¥ on yvisgld wag worked cut to be 53 g,aséa% cent and I
thet of K 52 p@m eenta ’@am&w& end megnoesium content of |
leaf wes not found to be correlated mi;%a yisld. Bug é%mzz’ .
B and K, the direot contvibution of Mg towepds yield ézaﬁ
found to be 35 per eent., Direct effcot of P and Co on

‘yield wos found to he the extent of 2 and 5 per cent only.




	image30106
	image30107
	image30108
	image30109
	image30110
	image30111
	image30112
	image30113
	image30114
	image30115
	image30116
	image30117
	image30118
	image30119
	image30120
	image30121
	image30122
	image30123
	image30124
	image30125
	image30126
	image30127
	image30128
	image30129
	image30130
	image30131
	image30132
	image30133
	image30134
	image30135
	image30136
	image30137
	image30138
	image30139
	image30140
	image30141
	image30142
	image30143
	image30144
	image30145
	image30146
	image30147
	image30148
	image30149
	image30150
	image30151
	image30152
	image30153
	image30154
	image30155
	image30156
	image30157
	image30158
	image30159
	image30160
	image30161
	image30162
	image30163
	image30164
	image30165
	image30166
	image30167
	image30168
	image30169
	image30170
	image30171
	image30172
	image30173
	image30174
	image30175
	image30176
	image30177
	image30178
	image30179
	image30180
	image30181
	image30182
	image30183
	image30184
	image30185
	image30186
	image30187
	image30188
	image30189
	image30190
	image30191
	image30192
	image30193
	image30194
	image30195
	image30196
	image30197
	image30198
	image30199
	image30200
	image30201
	image30202
	image30203
	image30204
	image30205
	image30206
	image30207
	image30208
	image30209
	image30210
	image30211
	image30212
	image30213
	image30214
	image30215
	image30216
	image30217
	image30220
	image30221
	image30222
	image30223
	image30224
	image30225
	image30226
	image30227
	image30228
	image30229
	image30230
	image30231
	image30232
	image30233
	image30234
	image30235
	image30236
	image30237
	image30238
	image30239
	image30240
	image30241
	image30242
	image30243
	image30244

